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This report has been prepared by O'Reilly, Talbot & Okun Associates, Inc. (OTO) on behalf of the 
City of Northampton, under U.S. Environmental Protection Agency (EPA) Brownfields Pilot grant 
02-36250. 

The study area is a historic portion of the MLU River channel which is under consideration for 
redevelopment. The M d  River formerly flowed through the area, but was rerouted in 
approximately 1940 in response to severe flooding of downtown Northampton. The City is 
exploring the feasibility of reintroducing controlled stream flow through the corridor to provide 
visual appeal and promote economic development in the area. A site locus is provided as Figure 1. 
Figure 2 identifies the particular areas of the historic riverbed that were accessible for this study. 

This project involved environmental assessment of soil, sedunent and groundwater samples from 
the possible future streambed alignment, which is expected to roughly fall within the historic river 
channel. The focus of our activities was to identify conditions along the river ahgnment that may 
be reportable to the Massachusetts Department of Environmental Protection (MADEP) under the 
Massachusetts Contingency Plan (MCP), impacting cost or design of the redevelopment plans. 

Our work was performed in accordance with our December 17, 2002 contract with the City of 
Northampton, the May 2003 Quality Assurance Project Plan (QAPP), and the September 2003 
QAPP Addendum. This report is subject to the Limitations contained in Appendix A. 

- 2.0 BACKGROUND 

2.1 GENERAL SITE DESCRIPTION 

The planned river reintroduction would span a htance of approximately 1.3 miles, flowing from 
the existing Mill River eastward towards Pleasant Street/Route 5. The overall study area is 
delineated on an aerial photograph provided as Figure 2. The study area passes through residential 
and commercial sections of Northampton. Our investigations took place in four specific portions 
of the riverbed which the City owns or was granted access to. These areas are identified on Figure 
2 as Areas 1 through 4, which are described in the following sections. The formal study areas 
collectively span about half of the 1.3 mile htance. Some parcels along the future river route 
remain uninvestigated. The study areas are centered on the historic river channel and were not 
intended to investigate entire properties. 

A storm water drain line was placed in the historic river channel following river diversion in 
approximately 1940. Storm water flow in Areas 2,3 and 4 is directed to this line via storm drains. 
The dram h e  is culverted in 24 to 36 inch concrete pipe below Areas 2 and 3, then dayhghts east 
of Area 3. Open stream flow continues almost to Area 4, where flow is channelized below Pleasant 
Street. Stream flow dayhghting on the east side of Pleasant Street is considered the Mdl River, and 
flows in a southerly drection, ultimately discharging into the Connecticut River. The approximate 
location of the storm dram is depicted on Figures 3 through 6. It is shown in profile on Figure 7 . 
Area 1 is undeveloped and does not contain storm drams. The water in t h  area appears to be 
somewhat stagnant, but with slow flow towards the east. 

Photographs of the study areas are provided in Appendix B. A description of the ~hysical features 
of each study area follows. 
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Area 1 

Area 1 is the westemmost parcel in the study area, and is located at the head of the diverted section 
of river. Thls area is undeveloped, overgrown with vegetation, and contains a ~e t land/~ond area 
Ground surface rises steeply to the north and west, where the parcel is abutted by the Smith 
College Physical Plant, and residential and commercial structures, including a building formerly 
occupied by the National Felt Company. The Mill River and associated dike abut t h ~ ~  parcel on the 
southwest. An unpaved road lies between the dke and the wetlands. Physical features and 
investigation locations in Area 1 are shown on Figure 3. Historic use of the surrounbg area is 
discussed in Section 2.2.1. 

Area 2 

Area 2 includes the City-owned Veteran's Field ballpark and a portion of old riverbed that abuts a 
former rad bed. Area 2 features are shown on Figure 4 and on photographs in Appendur B. 
Granite retaining walls are located along the north side of the old river channel in this area, and an 
unpaved footpath runs p d e l  to the channel in the location of a historic rail bed. Current ground 
surface in the former river channel is approximately four to eight feet below the footpath elevation, 
and is heavily overgrown. North of the footpath, terrain slopes upwards towards West Street. The 
slope is covered in shrubs and weeds. An overhead electric easement is located along the northern 
edge of the channel. 

A concrete culvert was placed in the channel following diversion of the river, and runs the length of 
Area 2 (see Figure 4). Local storm water is duected to this culvert. The historic river conidor is 
overgrown with vegetation, and has received a significant amount of fill in some areas. As shown 
on Figure 7, up to ten feet of fill overlie the invert of the concrete drain line. The riverbed in Area 
2 was predominantly dry during the of our study, with some seasonal pondmg of water in 
isolated areas. 

A condominium builcGng historically used for industrial purposes abuts Area 2 to the south, near 
Clark Avenue. Property use in t h  area is primarily residential. Historic use of the area, including 
the Clark Avenue Condominiums, is &cussed in Section 2.2.2. Area 3 abuts Area 2 to the east. 

Area 3 

Area 3 is a paved, public parking area known as the Roundhouse Parking Lot, and is located in a 
commercial section of downtown Northampton. As shown on Figure 5, the htoric river conidor 
runs along the southern edge of the parking lot. The low-lying channel is overgrown with weeds 
and bushes, and has seasonal wet areas. A chain link fence separates the southern edge of the old 
river corridor from the property to the south of Area 3. 

This area is the subject of ongoing environmental investigations being conducted by Bay State Gas 
(BSG). Manufactured gas plant (MGP) wastes have been identified on this property, which 
formerly housed the Northampton Gas Works. Investigations are being conducted under the 
Massachusetts Contingency Plan (MCP). The site is identified by MADEP Release Tracking 
Number 1-14222. Because environmental studies were being conducted in this area by other 
parties, OTO did not conduct investigations in areas known to be associated with RTN 1-14222. A 
summary of investigations conducted by others in Area 3, and the nature and extent of impacted 
soil and groundwater relevant to the river restoration project are ~rovided in Section 3.2. 
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Area 4 

Area 4 is the easternmost study area within the historic river channel, and lies near the intersection 
of Pleasant Street and Hockanum Road Area 4 is separated from the Area 3 by an approximately 
half-rmle long section of historic riverbed that was not part of this study, primarily due to 
ownership and access considerations. 

Physical features and investigation locations in Area 4 are shown on Figure 6. Area 4 is an 
undeveloped grassy area abutting Pleasant Street. Culverted stream flow daylights in this area on 
the east side of Pleasant Street, and is identified as the Mill River in this area Flow is to the east, 
and is believed to be variable in intensity but constantly present in t h  area Ground surface slopes 
steeply downward in the vicinity of the culvert outflow, dropping approximately 13 feet from street 
level. Land north of the river in Area 4 is owned by the Massachusetts Highway Department 
("Mass Highway"); land south of the river and east of the Mass Highway parcel is likely owned by 
the City of Northampton, but ownership is uncertain at t h  time. Certain Area 4 investigations 
were also conducted on the west side of Pleasant Street, as shown on Figure 6. 

Surrounding property use is residential and commercial. Radroad tracks are located approximately 
150 feet east of Area 4, in the downstream du-ection. A wastewater treatment plant lies 
approximately 1000 feet southeast (downstream) of Area 4. 

The Mass Highway owned portion of Area 4 is listed as an MCP release site due to the presence of 
polycyclic aromatic hydrocarbons (PAHs) in soil above MU' Reportable Concentrations, as 

Y &cussed in Section 3.4. Mass Highway has filed a Downgradient Property Status Opinion for its 
property. MADEP tracks th parcel under RTN 1-14853. 

2.1.1 Groundwater Resources 

The study area is served by a municipal water supply system. No private supply wells have been 
identified within 500 feet of the study zone. Review of Massachusetts GIs mapping for the site 
and vicinity indicates portions of study areas 1 and 2 are located within a Current or Potential 
D&g Water Source Area. The MU' defines Current or Potential D&g Water Source Areas 
as areas: 

1. Wlthin a Potentially Productive Aqulfer (PPA); 
2. Within a Zone I1 or Interim Wellhead Protection Area for a public water supply; 
3. Within the Zone A of a Class A surface water body used as a public water supply; 
4. Within 500 feet of a private water supply well or greater than 500 feet from a public water 

supply htribution pipeline; or 
5. Within a municipality designated aquifer protection area 

Medium yield aqder  underlies the entire study area; groundwater below Areas 3 and 4 has been 
classified as Non Potential Dnnlung Water Source Area GIs mapping indicates portions of Areas 
1 and 2 may be w i t h  potentially productive medium yield aqulfer. Based on this dormation, the 
applicable groundwater reporting category would be RGGWl in Areas 1 and 2, and RGGW2 in 
Areas 3 and 4. Our initial conclusions as to the applicable reporting classes for site soil and 
goundwater should be reviewed and confirmed if future site data is obtained indicating 
exceedances of reporting standards. 
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The ball field in Area 2 is classified as Protected Open Space. We also understand that the City has 
acquired portions of Area 1 for conservation purposes, which also should be considered Protected 
Open Space under future mapping. No areas of critical environmental concern or habitats for rare 
wetlands d u e  were identified w i t h  the study areas. 

2.1.2 Hydrogeol~~ic  Setting 

Mapping of fine-grained deposits in the area (USGS, 1979) indicates a silt and clay layer underlying 
the region is on the order of 50 feet thick in this area This layer represents lacustrine deposits 
from glacial Lake Hitchcock These fine-grained deposits were not fullypenetrated for this study. 

The bedrock geology map for the Commonwealth of Massachusetts (USGS, 1983) indicates the 
Site is underlam by locally conglomeratic arkose interbedded with brick-red shaley siltstone and 
fine-grained arkosic sandstone (USGS, 1983). Bedrock was not encountered during these 
investigations. Activities related to future reintroduction of stream flow to the river bed would 
ltkely involve overburden materials only. 

2.2 HISTORICAL SITE USE 

This section provides a summary of history of use for each of the four study areas. This 
information was obtained from a review of prior Site reports (T&B, 2002a; W&C, 2002a), historic 
maps, Sanborn Atlases, street directories, and other documents available at the Forbes Library in 
Northampton. Our review of site h t o r y  focused on identification of possible contamination 
sources, such as activities which may have used or generated oil or hazardous materials. 

2.2.1 Area 1 Use History 

Area 1 is a low-lying wetlands area that is currently undeveloped, but is abutted on the north and 
west by the renovated hlstoric Felt Building, the Smith College Physical Plant, and the 
Massachusetts Electric Company West Street Substation. Two transformer yards are located 
approximately 300 to 400 feet west of the former river channel in t b  area, as shown on Figure 3. 

The Felt Building, located at 136 West Street, currently houses a dance studio, office space for 
Healthcommunities.com, and other tenants. The main budding at this location appears to have 
been b d t  in approximately 1899, and was occupied by the McCallum Hosiery Company from 
approximately 1899 through 1952. Historic Sanbom Atlases indicate t h  company was a sllk 
hosiery manufacturer. A dyeing operation is shown on the south side of the building in 1910 and 
1915 Sanborn maps. Significant additions to the buildmg were made over time, and the location of 
the dyeing operation appears to have changed at least twice. Street directories indicate the Milford 
Wool Hat Body Company, the Commonwealth Felt Company and/or the National Felt Company 
were located in this budding from approximately 1956 through at least 1983. The bddmg was 
vacant for a period before being redeveloped for its cwrent use as office space. 

The Northarnpton Electric Lighting Company and an associated coal shed are shown on Sanborn 
Atlases from 1895 (the earliest date available) through 1930. The buildmgs were subsequently 
occupied by the Smith College Physical Plant, which appears to have been b d t  in 1947. Sanbom 
Atlases show underground storage tanks (USTs) on the southwest side of the plant in 1950. 
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Northampton Fire Department records indicate five USTs were removed from Smith College 
property on West Street between 1987 and 2002, and one was removed from the Felt Buildmg 
property in 1999. Information available in the Fire Department records was as follows: 

" 3 " 1 136 West Street I Felt Buildmg 1 10,000 gallon fuel oil 10/18/99 

The exact locations of these former tanks are not identifiable from Fire Department records, and 
may not have been at the Physical Plant. No indication of tank condition upon their removal was 
noted in Fire Department. One existing 3,000 gallon gasoline/diesel UST is believed to remain in- 
place on Smith College property. MADEP records indicate the 2,000 gallon and 5,000 gallon tanks 
removed in 1996 were on Smith College Physical Plant property. Gasohne-impacted soil and 
groundwater were encountered during their removal. That release was closed with a Class A-2 
RAO in 1997. 

Based on site use history, the constituents identified as potentially of concern in Area 1 include 
hydrocarbons from oil and gasoline, PCBs from transformers, mercury from felt 

manufacture, and other heavy metals potentially used in dyeing operations. Due to the proximity 
of the former river channel, these constituents have the potential to be present in former river 
sediments. 

2.2.2 Area 2 Use History 

Area 2 includes a recreational area known as Veteran's Field and a length of former riverbed that 
runs parallel to an unpaved pedestrian walkway (see Figure 4). The walkway was placed in the 
location of former d o a d  tracks that historically ran parallel to the river in this area. Ground 
surface in the former riverbed is approximately four to eight feet below the walkway elevation. The 
channel appears to have received significant amounts of fill over time, including soil, organic 
matter, and trash. 

Veteran's field includes a grassed baseball diamond, a paved basketball court, and an unpaved 
parking area. The only budding currently within the Area 2 study zone is a small utility buildmg 
that provides restrooms and changing rooms for recreational usen of the field. 

The Clark Avenue condominium buildmg at 53 to 55 Clark Avenue abuts a portion of Area 2 on 
the south. This building is believed to have been constructed in the late 1800s, and was used for 
industrial and commercial purposes through the 1970s. The bdclmg was converted to residential 
condominiums in 1988. The Sanborn Atlas dated 1884 shows a grist mill and a wire manufacturer, 
includmg drawing and pickling operations, in this bdding. The mill operations were water 
powered The Md River appears to have been diverted below the buddmg by way of a dam at that 
time. The 1910 through 1930 Sanborn maps show an iron bridge crossing the river from the 
central portion of the manufacturing bdding to the rail bed on the opposite side. This bridge is no 
longer present in the 1965 Sanborn map. Visual evidence of the footings remains in the old river 
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channel. Later occupants of the building included a talc company, a hat company, a hosiery 
manufacturer, a cardboard box factory, and an optical lens manufacturer. More recent tenants 
(1950s through 1970s) have included Northampton Intertyping Company, Lenna Engineering 
Corporation and Metcalf Publishing and Printing. 

Based on the lvstory of use in Area 2, the constituents identified as potentially of concern in this 
portion of the study area were petroleum hydrocarbons from oils, PA& and PCBs associated with 
rail activity, and heavy metals. 

2.2.3 Area 3 Use History 

Area 3 was formerly occupied by the Northampton Gas Light Company Gas Works, a coal 
gasification plant. The plant provided gas for city streetlights, among other uses. The 
manufactured gas plant (MGP) was present from approximately 1856 to 1951. Most of the above- 
grade structures associated with the plant were demolished in 1962; some subsurface structures 
remain. 

A portion of the former MGP property was transferred to City ownenhip in 1973, and redeveloped 
as a paved parking lot. Two MGP buildings remain on an adjacent, privately owned parcel: a 
former gasholder known as the Roundhouse, and an associated brick building which was formerly a 
punfier house. Both bdclngs were redeveloped for commercial purposes by a private owner, and 
are currentlyused for office space. 

Soil and groundwater below Area 3 are known to be impacted by MGP waste, includmg volatile 
and semi volatile organic compounds and cyanide. Bay State Gas is currently conducting 
environmental studies in this area, including investigating the possible presence of subsurface 
structures formerly associated with the plant. Because this area is being investigated by otherj, it 
was not included in ow investigations. However, reports and analytical data generated for the 
property have been reviewed to evaluate the possibility of significant impacts on the future 
waterway. A summary of this work is presented in Section 3.2. 

2.2.4 Area 4 Use History 

Area 4 is a currently undeveloped area abutted by Hockanum Street to the north, Pleasant Street to 
the west, and Wright Avenue to the south. Sanborn Atlases indicate that the street configuration in 
this area has changed over time. In 1915, Pleasant Street did not extend as far south as Area 4, but 
terminated at Hockanum Street, which was then known as Meadow Street. Wright Avenue 
extended further north, merging with Pleasant Street, and incorporated an iron bridge that crossed 
the Ivfd River. The river was shown to be about 80 feet wide in t h  area in 1915. The iron bridge 
and portions of Wright Avenue were later removed, and the 1930 Sanborn Atlas shows Pleasant 
Street had been extended and straightened into its current north-south configuration. 

The Sanborn Atlases reviewed for t h  study did not show any bddmgs on t h  parcel. It appears 
that Area 4 may have lvstorically underlain portions of Wright Avenue and/or the former iron 
bridge. Development on abutting parcels included a former coal company to the north, railroad 
tracks to the east, and residences to the south. Previous investigations conducted in Area 4 by 
others are described in Section 3.4; OTO investigations in this area are summarized in Section 5.4. 
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3.0 PRIOR REPORTS FOR STUDY AREAS 

Existing reports for several sites within and near the historic Mill River comdor study areas were 
reviewed. Information from the following reports is summarized in Section 3.0: 

A Phase I Environmental Site Assessment prepared for the historic Mil River corridor 
(T&B, 2002a); 
A Targeted Brownfields Assessment for the Roundhouse Parking Lot (Area 3) 
which abuts and includes a p or ti on of the corridor (Mm, 2002); 
An MCP Phase I/Tier Classification submittal for the Former Northampton Gas Works 
(W&C, 2002a); 
An Immediate Response Action Completion Report for the Former Northampton Gas 
Works site (W&C, 2002b); 
A Response Action Outcome Statement for the Millbank Apartments located at 18-79 
Michelman Avenue (OTO, 200 1); and 
A Phase I environmental site assessment report prepared for Area 4 (T&B, 2002b). 

Response actions described in these reports are summarized below. Applicable data from the 
referenced reports (analytical tables, boring and well installation logs, and site plans) are provided in 
Appendix C 

3.1 HISTORIC MILL RIVER CORRIDOR - PHASE I REPORT (2002) 

Tighe and Bond (T&B) prepared a Phase I Environmental Site Assessment (T&B, 2002a) of the 
river corridor from the westernmost point of the river divergence near West Street, through the 
downtown area of Northampton to the railroad crossing at the east end of Pleasant Street. T&B 
personnel reviewed existing documentation of the site area includmg files at the DEP, flood 
insurance maps, and USGS maps. According to T&B, no reportable releases occurred in the study 
area They discovered 18 MADEP-listed disposal sites located within one-quarter mtle of the study 
area Of these, T&B identified two releases considered to have the potential to impact the Mill 
River study area: 

a Multi-family dwelling, 54 West Street (RTN 1- 12086). This site is located 0.02 miles 
northwest of the historic W River corridor, near Area 2. A No. 2 fuel oil release was 
&covered during removal of a 1,000 gallon UST from this property in 1997. The 
UST installation permit had been issued in 1934. A total of 255 tons of impacted soil 
was excavated, although residual petroleum remains in soil. Groundwater did not 
appear to be impacted. A Class A-2 Response Action Outcome was submitted to 
MADEP in June 1998, stating that residual petroleum contamination exists in certain 
soils on-site at depths greater than four feet. Given its proximityto the river comdor 
and the potential for long-term release of fuel oil, this site was identified as posing a 
potential threat of impact to study area. 

b. 18 to 79 Michelman Avenue (RTN 1-13844). T h  property abuts the historic Mill 
River approximately 600 feet northwest (upstream) of Area 4. High concentrations of 
lead were detected in soils at t h  site at depths of up to 20 feet below grade. 
Groundwater at the Michelman Avenue site was determined to flow towards the Mill 
River bed, but was not found to contain significant concentrations of lead. It was 

Page 7 
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determined to be Infeasible to achieve background concentrations of lead in the soil, 
and the site was closed out as a Class A-3 RAO, with an AUL on the property. Based 
on the presence of lead impacted fill and proxirnityto the htoric riverbed, this release 
was considered to pose a potential threat of impact to the study area This site is 
discussed further in Section 3.3; investigations conducted in t h  vicinity for the 
current study are discussed in Section 5.4. 

As part of their Phase I study, T&B performed three soil borings on the Area 4 property owned by 
the Massachusetts Highway Department. T&B boring locations MW-1, MW-2 and MW-3 are 
shown on Figure 6. T&B's investigations in this area were presented in two reports prepared 
concurrently, which contain redundant information on Area 4. Their investigations are 
summarized in Section 3.4. T&B concluded that soils in Area 4 had been impacted by reportable 
concentrations of PAHs, but groundwater had not. 

T&B's Phase I report recommended more detailed subsurface investigations with sampling for 
volatile and extractable petroleum hydrocarbons (VPWEPH) and metals along the historic 
River corridor to determine if the comdor has been impacted by reportable releases of oil or 
hazardous materials. Further testing was conducted in t h  area by OTO, as described in Section 
5.4. 

3.2 AREA 3 - FORMER NORTHAMPTON GAS WORKS 

The Former Northampton Gas Works site was the location of a coal gasification plant from 
approximately 1856 to 1951. The Former Northampton Gas Works site is shown on Figure 5. 
Reports avadable for the Former Northampton Gas Works Site include a Targeted Brownfields 
Assessment (M&E, 2002), a Tier Classification submittal inclucGng MCP Phase I report (W&C, 
2002a), an Immediate Response Action Completion Report (W&C, 2002b). 

3.2.1 Targeted Brownfields Assessment (2002) 

In January 2002, Metcalf and Eddy prepared a Targeted Brownfields Assessment of the 
Roundhouse Parking Lot under a Response Action Contract with EPA. M&E7s study included: 

31 direct push borings with soil sampling to depths of up to 16 feet below grade; 
9 hollow stem auger borings to depths of 14 to 25 feet; 
Installation of five groundwater monitoring wells; 
Analysis of soil and groundwater samples; and 
A soil gas survey including 19 samples. 

M&E observed fill to depths of 16 feet, underlain by native sands and gravels. Fill materials 
included brick, concrete, coal, shell fragments, ash and clinkers. Field evidence of impact in soil 
borings was noted, including staining, creosote and naphthalene odor, fuel oil odors and elevated 
photoionization detector (PID) headspace readings (greater than 2000 ppm). Separate phase tar 
and/or oil were observed in some soil samples. 

Soil samples from the 31 dlrect push Geoprobe borings were screened for volatile organic 
compounds in the field with a PID, but were not submitted for laboratory analysis. One to two 
soil samples from each of the nine hollow stem auger borings was analyzed for EPH, VPH, metals 
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and cyanide. M&E7s analytical data tables are provided in Appendix C EPH and VPH 
hydrocarbons, VOG, PAHs, metals, and cyanide were detected in soil samples, consistent with 
past use of the property as a manufactured gas plant. Concentrations of aromatic hydrocarbons, 
benzene, naphthalene, and other PAHs in soils exceeded applicable reportable concentrations 
(RCs) at depths ranging from 5 to 17 feet below grade. 

Groundwater samples were collected from the five monitoring wells (identified as MW-2, MW-4, 
MW-6, MW-7 and MW- 8 on Figure 5). M&E's groundwater analytical data tables are provided in 
Appendur C Several metals and total cyanide were detected in each groundwater samples. 
Naphthalene was detected in each sample. EPH andlor VPH hydrocarbons were detected in 
groundwater from wells MW-4, MW-6, MW-7 and MW-8. Concentrations in well MW-6 exceeded 
RCs for VPH hydrocarbons, naphthalene and phenanthrene. Cyanide concentrations exceeded 
RCs in groundwater samples from four of the five monitoring wells. 

EPA collected soil gas samples from City-owned portions of the Roundhouse area p a r h g  lot in 
December 2001. Their study is included as an appendix to the M&E report. The sampling was 
performed near the occupied bulldings on the eastern portion of the site. Low levels of VOCs were 
detected (petroleum related, chlorinated, and chlorofluorocarbons), however a human health risk 
screening indicated there was no sigdicant risk of harm via the air pathway under current or future 
foreseeable conditions. EPA's soil gas data tables are provided in Appendu C 

In summary, the M&E Targeted Brownfields Assessment identified manufactured gas plant (MGP) 
waste constituents in soil and groundwater above applicable MADEP Reportable Concentrations. 
MADEP was notified, and issued RTN 1- 14222 to the site. 

3.2.2 Tier Classification Submittal (2002) 

A Tier Classification Submittal for the Former Northampton Gas Works (RTN 1-14222) was 
prepared by Woodard & Curran (W&C 2002a) on behalf of Bay State Gas. This document 
included an MCP Phase I report, Numerical Ranking System (NRS) score sheets, Tier Classification 
forms and a conceptual Phase I1 Scope of Work The Phase I report relied upon data collected 
during the Brownfield's assessment (M&E, 2002). 

The former gas works was classified as an MQ Tier I1 site. The conceptual scope of work 
indicated additional soil and groundwater samphg would be conducted to identify the extent of 
impact from MGP wastes. Possible performance of a soil gas survey was indicated if future data 
suggested possible risks to receptors in nearby bddings. 

3.2.3 IRA Completion Report (2002) 

An Immediate Response Action ( I w  Completion Report was prepared for the Roundhouse site 
by W&C in December 2002 (W&C, 2002b). The discovery of five inches of dense nonaqueous 
phase liquid (DNAPL) in monitoring well MW-8 in October 2002 triggered Immediate Response 
Actions (IRA) under the MCP. 

The IRA consisted of assessment work The DNAPL, which was reported to be black and have a 
naphthalene odor, was purged from the well. DNAPL appeared to dram slowly into the well 
during purging. 
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The report concluded that there was no Imminent Hazard to health, safety, welfare or the 
environment. This conclusion was based partially on the fact that there were no aquatic 
environmental receptors proximate to the site, a condition which would change if the river were 
reintroduced to the area in the future. 

3.2.4 Preliminary Phase I1 Activities (2003-2004) 

MU? Phase I1 investigations are currently on-going at the Former Northampton Gas Works Site. 
BSG has provided analytical data and updates on work progress to the City and OTO during 2003 
and 2004. However, this information is considered preliminary until it has been documented in a 
formal submittal to MADEP, and is therefore not presented in detail here. 

OTO has been provided boring logs for approximately 50 borings performed by W&C for the 
Former Northarnpton Gas Works Site. Visual observation of soils from borings indicates oily 
globules, presumed to be coal tar, are present below much of the site. The oil has a 
naphthalene/coal tar odor, and is associated with an elevated PID response. The separate phase 
liquid appears to be located primarily at depths of 12 to 20 feet below grade. 

Based on investigations conducted in 2003 and 2004, the study area has been expanded to include 
Northampton Housing Authority property to the south (across the historic Mill River bed) and to 
the east, into the Old South Street Parking Lot. 

We believe the former gas works site has the potential to significantly impact the river 
reintroduction project, based on the nature and extent of constituents identified in environmental 
media. Coal tar is known to be present in the vicinity of the riverbed, and has the potential to 
slowly migrate into a future river channel. lhs could adversely affect environmental receptor;, as 
we1 as provide a migration pathway for MGP wastes. Impacts may be minimized by molfications 
to channel design, such as inclusion of an impervious liner, in this area 

A Response Action Outcome (RAO) is available in MADEP files for the proposed (now existing) 
Millbank Apartments at 18-79 Michelrnan Avenue (OTO; 2001). During preconstruction 
investigations in November 2000, elevated lead levels were identified in soil at the site. The 
Millbank Apartments lie approximately 480 feet northwest of Area 4, and are abutted by the 
hlstoric Mtll River channel. A low volume of stream flow exists in the current channel, which 
becomes culverted below Route 5, and daylights again in Area 4 (see Figure 6). 

The lead detected at the Millbank Apartments site appeared to be associated with fill materials in 
the unsaturated zone. Lead was not detected in groundwater at the site. A condition of No 
Significant Risk was determined to be present, and a Class B-1 RAO statement was filed for the 
lead in soil condition. 

Boring logs from portions of the property closest to the riverbed had a coal tar like odor reported 
at depths of 5 to 19 feet below grade. This is consistent with the naphthalene odor observed in the 
streambed area near OTO hand boring 4H-6 (see Section 4.4.3). 
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3.4 AREA 4 - PHASE I ASSESSMENT (2002) 

Reports avadable for Area 4 include a Phase I Environmental Site Assessment completed in 2002 
and a Downgradient Property Status Opinion filed with MADEP in 2004. These reports are 
discussed below. 

3.4.1 Phase I Site Assessment (2002) 

Tighe and Bond (TM) a report entitled "Phase I Environmental Site Assessment: 
Intersection of Pleasant Street and Hockanum Road, Northampton, Massachusetts" for the two 
undeveloped parcels of land that comprise Area 4 (T&B, 2002b). %s report was prepared 
concurrently with the Phase I report for the river comdor described in Section 3.1, which includes 
redundant mformation. 

The Phase I assessment was on behalf of the City of Northampton and included: 

A site reconnaissance; 
A review of local, state and federal records related to site use and history; 
Installation of three goundwater monitoring wells; and 
Soil and groundwater analyses. 

T&B conducted three soil borings in Area 4. Each boring was completed as a goundwater 
monitoring well; locations are shown on Figure 6 as MW-1, MW-2 and MW-3. Soil samples from 
the three borings were screened for total hydrocarbons using PetroFlag kits. Based on 
the results, one sample from each boring was selected for laboratory analysis of EPH and VPH 
with target analytes. Soil data are summarized on Table 1. Low levels of EPH hydrocarbons were 
reported in each of the soils. VPH was not detected in the three samples. Four carcinogenic PAHs 
were detected above RCs in the soil sample from location MW-2, 15 to 17 feet below grade, as 
shown on Table 1. These constituents were benzo(a)anthracene, benz~(a)~yrene, benzo(b) 
fluoranthene and indeno(l,2,3-c,cf)pyrene, which are sometimes associated with the presence of 
coal ash or wood ash. The soil sample (MW-2,15- 17 feet), was submitted for microscopic analysis. 
Coal, coal ash and wood ash were not found in the sample, but the presence of hght to moderate 
tar derivates was identified. 

Groundwater samples from the three wells were collected and analyzed for EPI-I, VPH and RCRA- 
8 metals. As shown on Table 2, groundwater did not contain concentrations in excess of applicable 
Reportable Concentrations. T&B determined that groundwater flows in an easterly direction in 
Area 4. They concluded that soils in Area 4 had been impacted by PAHs, but groundwater has not. 
T&B recommended more detaded surface investigations with sampling for EPWVPH and metals 
along the historic Mill River comdor to determine if the comdor has been impacted by reportable 
releases of OHM from historic and current adjacent uses. 

3.4.2 Downgradient Property Status Opinion (2004) 

A Downgradient Property Status (DPS) Opinion for the Pleasant Street/Hockanum Road property 
was filed by Fuss & O'NeiU, Inc. (F&0, 2004) on behalf of the Massachusetts Highway 
Department in May 2004. F&O relied upon data generated by T&B and OTO. The DPS Opinion 
was based on the presence of PAHs in soil within the historic river channel, at depths of 16 to 18 
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feet below grade, believed to correspond to the historic riverbed. Additionally, black   articles that 
released a naphthalene odor were observed in material from this depth. Microscopic analyses 
performed for T&B and OTO were consistent with coal tar. Impacts were not identified in soils 
from outside the lateral limits of the former river, or in shallower fill m a t e d ,  therefore the 
materials are believed to have come to be located on site via historic stream flow within the river. 
OTO's investigations in this area are discussed in further detail in Section 5.4. 

4.0 OTO ASSESSMENT ACTIVITIES 

This section describes activities and methodologies used during OTO field investigations. Results 
generated by these activities are &cussed in Section 5.0. 

OTO conducted studies to evaluate the nature and extent of impacted soils and groundwater in 
Areas 1,2, and 4 of the historic riverbed. Limited work was conducted adjacent to Area 3 due to 
the exploration of that area by others as discussed in Section 3.2.4. Our work focused on 
identifying potentially reportable conditions that may be encountered during future work in the 
htoric riverbed as part of stream flow reintroduction. T ~ E  work included the collection and 
analysis of soil and groundwater samples for multiple analytical parameters. 

Exploration locations are shown on Figures 3 through 6. Locations were assigned identifiers that 
incorporate information about the sample location and type. The first number of each exploration 
indicates which area of the channel it was collected from (for instance, borings in Area 4 begin with 
"4"). The second code is a letter which indicates whether the exploration was a hollow stem auger 
soil boring (B), hand augered boring (H), track mounted Geoprobe soil boring 0 or monitoring 
well 0 location. The digit(s) at the end of the identifiers were assigned sequentially. Table 3 
provides a summary of the number and type of explorations conducted in each area, and their 
identifiers. 

A total of 49 soil borings were performed for t h  study. Thuty-one of these borings were 
performed manually with hand augers and/or shovels, three were conducted using a track-mounted 
Geoprobe rig, and fheen were performed with a hollow stem auger dnll rig. Explorations were 
performed by hand in locations inaccessible to dnll rigs due to soft, wet ground, sloping terrain, or 
vegetative overgrowth. Regardless of methodology used, the purpose of the soil borings was to 
collect samples representative of materials that would likely be excavated during reintroduction of 
flow to the river channel. The borings were spaced to provide lateral coverage along and proximate 
to the former river channel, with borings somewhat more closely spaced in the vicinity of former 
industrial operations in Area 2. In some areas, borings were conducted outside the channel limits 
shown on the site plans. This was done due to access limitations, or because of uncertainty as to 
the final alignment of the future construction, or to evaluate background conditions outside the 
channel. 

Materials encountered were primanly fill, a large amount of which is considered k l y  to have been 
deposited in the dry channel following diversion of the river in approximately 1940. Some 
explorations extended into materials interpreted as native riverbed deposits based on depth and 
visual observation. Bedrock was not encountered during these investigations. The materials 
encountered in each boring are documented on the logs provided in Appenlx D. A Thermo 
Environmental Instruments model 580B PID equipped with a 10.2 eV lamp was used to screen the 
headspace of each soil sample collected. PID screening results are included in the boring logs, 
which also include visual and olfactory observations. 
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Selected soil samples from the borings were submitted for laboratory analysis; analytical results are 
discussed in Section 5.0. Soil samples selected for analysis were in some instances based on field 
observations (such as sheen, odor, or PID reading). In other cases a sample was composited from 
the ground surface to the estimated depth of excavation required for channel reintroduction in that 
area, to evaluate overall soil conditions. 

Groundwater samples were collected from the site monitoring wells on various dates between July 
15 and December 18, 2003. Groundwater analytical results are summarized on Table 4, and are 
discussed in Section 5.0. Further information on sample collection and analysis in each area is 
provided below. 

4.1 AREA 1 INVESTIGATIONS 

Investigations in Area 1 included five hand borings, two of which were completed as groundwater 
monitoring wells. 

4.1.1 Hand Borings 

Area 1 was inaccessible to a drill rig due to soft wetland ground and vegetative overgrowth. 
Investigations in this area were therefore performed manually. The locations of the five hand 
borings performed in Area 1 are shown on Figure 3. Four of these five borings were located near 
an existing surface water body, and encountered fine brown organic sediments that appeared to be 
native. The water table was shallow in this area, and was encountered w i t h  one foot of ground 
surface. Boring 1H-4 was performed near an old access road at higher elevation, and encountered 
dense sandy fill material. The hand boring at location 1H-4 could not be advanced to the water 
table despite several attempts at different locations. 

Soil samples from these borings were screened in the field for total volatile organic compounds 
(VOCs) using a photoionization detector (PID). No detectable VOG were present in the soils 
from Area 1. Soil samples were submitted to AMRO Environmental Laboratory of Merrimack, 
New Hampshire for analyses including EPH, semi volatile organic compounds, PCBs, pesticides, 
metals and/or cyanide. Analytical results are &cussed in Section 5.1. 

A monitoring well was installed at location 1H- 1 by manually driving a length of slotted steel pipe 
into a hand-augered borehole. However, due to the fine grained sediments at this location, the well 
point produced sluny-like water that was too silty for analytical purposes, particularly for inorganic 
analytes. A second manually placed well was therefore installed in Area 1 at location 1H-5, using a 
shovel to open up a hole large enough to accommodate a sand pack around the well screen. This 
method resulted in a monitoring point that was usable for groundwater sample collection. 

4.1.2 Groundwater Monitoring 

Groundwater samples were collected from Area 1 using low flow purging and sample collection 
methodologies. Groundwater sample collection logs are provided in Appendix E. A peristaltic 
pump was used to purge water at a flow rate low enough to minimize water table draw-down 
within the well. The purge water was monitored with field instruments for pH, specific 
conductance, temperature, turbidity and/or &solved oxygen. Water was purged until field 
measurements had s t a b h d ,  at which point a sample was collected for analysis. 
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As described above, wellpoint lH 1 produced a groundwater sample too silty for analytical 
purposes. The presence of entrained sediment in groundwater samples can produce high-biased 
analytical data, therefore this wellpoint was not used. Wellpoint 1H-5 produced a groundwater 
sample of acceptable turbidity, and was sampled on September 30, 2003 using low flow methods. 
Analytical results are discussed in Section 5.1. 

4.2 AREA 2 INVESTIGATIONS 

Investigations in Area 2 included twenty soil borings performed by various methods. Seven of 
these borings were completed as groundwater monitoring wells. 

Each of the soil samples collected during these investigations was screened in the field for total 
volatile organic compound (VOC, content using a PID. No measurable levels of VOG were 
recorded in Area 2 soils. 

One soil sample from each boring was submitted to AMRO for analysis of a suite of parameters 
including EPH, semi volatile organic compounds, PCBs, pesticides, metals andlor cyanide. 
Analytical results are &cussed in Section 5.2. 

4.2.1 Hand Borings 

Eight hand borings, identified as 2H- 1 through 2H-8, were conducted in the low-lying channel that 
parallels the footpath in Area 2 (see Figure 4). The ground slope and heavy overgrowth limited rig 
access in this area There was no standing water in t h  portion of the riverbed during our studies. 
Materials encountered in this area appeared'to be fill to the maximum depth achieved (six feet). 
Groundwater was present at four to six feet below grade. Refusal was frequently encountered in 
Area 2 hand borings, causing some explorations to be relocated up to five times. In addition to the 
sandy fill matenals present, larger diameter materials such as concrete rubble were present, possibly 
from the former bridge and water power dam historically located near the Clark Avenue 
condominiums. Because of the difficulty advancing hand borings in Area 2, manually placed 
monitoring wells were not successful in that area A track-mounted Geoprobe rig was therefore 
used to access portions of Area 2 for monitoring well placement. 

4.2.2 Geoprobe Borings 

A track-mounted direct-push Geoprobe rig was used to perform three borings (2T- 1,2T-2 and 2T- 
3) along the linear portion of Area 2. Hand borings in this area had not been successful at reaching 
the desired depths due to repeated shallow refusal. Geoprobe borings were advanced to depths of 
8 to 20 feet below grade. Materials encountered consisted of fill to approximately ten feet below 
grade; silt and sand deposits interpreted as natural underlie the fill. The water table was 
encountered at approximately elevation 110 feet in t h  area (see Figure 7). 

One-inch diameter groundwater monitoring wells were placed in each of the Geoprobe borings. 
As shown on the boring logs in Appendur D, silica sand was placed in the borehole annulus around 
the well screen as a filter pack Bentonite was placed above the sand pack to seal the borehole from 
rainwater or other surficial drainage. Each of these monitoring wells was finished with a protective 
steel standpipe. 
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4.2.3 Hollow Stem Auger Borin~s 

Eight borings were performed by hollow stem auger drilling in Area 2, primarily around Veteran's 
Field, which was accessible to the drill rig. The borings were completed by Seaboard 
Environmental Drilling (Seaboard) of Chicopee, Massachusetts. Soil samples were collected 
continuously from the ground surface to the maximum borehole depth using a two-foot long split 
spoon sampler. Boring logs are provided in Appendix D. 

Boring depths were based on the estimated thickness of soil that would require removal during 
river reintroduction. Around Veteran's Field, borings were advanced to six to twelve feet below 
grade. Materials encountered in this area included a layer of topsoil underlain by silt and sand 
Soils from borings 2B- 11,2B- 12,2B- 13 and 2B- 14 each contained coal, primarily in the upper two 
feet. No PID headspace readings above background were recorded for Area 2 soils. 

Two of the borings in Area 2 were completed as groundwater monitoring wells (2W-9 and 2W-16). 
The wells were constructed of two-inch diameter PVC well screen set to span the water table. A 
bentonite seal was placed above the sand pack, and the remaining annulus backfilled with auger 
cuttings. Detads of monitoring well construction are presented in the boring logs attached in 
Appendur D. Groundwater was present at three to five feet below grade around Veteran's Field 

4.2.4 Groundwater Monitoring 

Groundwater samples were collected from Area 2 using low flow methods on several dates. 
However, during one goundwater sampling round (August 12, 2003) goundwater samples were 
collected using conventional bailer sampling methodologies. This sampling was done to further 
evaluate elevated lead and mercury levels that had been reported in groundwater from monitoring 
wells 2W-9 and 4W-1 in July 2003 (see &cussion of analytical results in Section 5.2). The lead 
results were considered suspect due to sedunent in the samples, despite the use of low flow 
methods in July. B&g was considered a more effective way to remove silt from the wells. A 
minimum of three times the volume of s t a b g  water in each monitoring well was   urged prior to 
groundwater sampling with bailers. 

The groundwater samples were submitted to AMRO Laboratory of Merrimack, New h p s h i r e  
for analysis in accordance with the QAPP. In October 2003, selected duplicate samples were 
submitted to a second laboratory, Spectrum Analytical of Agawam, Massachusetts, for qu&ty 
control purposes. Groundwater sample collection logs are provided in Appendur E. 

4.3 AREA 3 INVESTIGATIONS 

OTO did not perform subsurface investigations within areas known to be associated with the 
Northampton Gas Works Site due to on-going study being performed by others on behalf of Bay 
State Gas. OTO performed two borings in the Old South Street Parking Lot, east of Area 3, to 
evaluate soil and groundwater conditions downgradient of the that site. OTO also observed one 
boring performed by W&C in the Roundhouse Parking Lot, and collected a soil sample from that 
boring (WG30) for laboratory analysis. Fheen shallow hand borings were conducted in the stream 
bed east of Area 3. Investigation locations in the vicinity of Area 3 are shown on Figure 5 and are 
described below. 
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4.3.1 Hollow Stem Auzer Borings 

Two borings (3W- 1 and 3W-2) were performed in the Old South Street Parkmg Lot on September 
18, 2003. Both borings were completed as monitoring wells. The borings were performed by 
Seaboard using hollow stem auger techniques. Soil samples were collected continuously from the 
gound surface to the maximum borehole depth using a two-foot long split spoon sampler. Boring 
logs are provided in Appendix D. 

The two borings in t h  area were advanced to 18 to 22 feet below grade. Groundwater was 
encountered at approximately 11 to 12 feet below grade. Soils from boring 3W-1 appeared to be 
fill to the maximum depth attained (18 feet). Fill materials in that boring included what appeared to 
be asphalt and coal slag at a depth of 5 to 8 feet below grade, and wood and brick fragments in 
deeper soils. PID headspace measurements were nondetect for soils from boring 3W- 1. 

Soils from location 3W-2 exhibited signs of MGP waste, including naphthalene odor andlor the 
presence of black oily material, at depths of 11 to 21 feet below grade. Soils from this boring had 
PID headspace measurements up to 13.5 ppm. Boring 3W-2 is believed to lie within the historic 
river channel. 

To evaluate the different fill materials encountered, two soil samples from ddferent depths in each 
boring were submitted for a suite of laboratory analyses. One sample from boring 3W- 1 was also 
submitted as a blind duplicate for q d t y  control purposes. Analytical results are &cussed in 
Section 5.3. 

4.3.2 Observation of Boring WC-30 

OTO observed the advancement of soil boring WG30 on October 13, 2003. That boring was 
performed by Woodard & Curran for Bay State Gas. WG30 was located near the entrance to the 
Roundhouse Parking Lot, as shown on Figure 5. 

Boring WG30 was advanced to a depth of 26 feet below grade. Soil samples collected from 22 to 
26 feet below grade had PID headspace measurements over 200 ppm. A coal gas type odor and 
tar-like globules were observed at approximately 23.5 feet below grade. The odor appeared similar 
to but stronger than that observed in soils at location 3W-2. OTO collected a sample of material 
from the 22 to 24 foot interval of boring WG30 for laboratory analysis. Analytical results are 
discussed in Section 5.3. W&C did not collect samples for laboratory analysis from this boring. 
The boring was backfilled and was not completed as a monitoring well. 

4.3.3 Groundwater Monitoring 

Groundwater samples were collected from monitoring wells 3W-1 and 3W-2 on September 30, 
2003. A b h d  duplicate of sample 3W- 1 was collected for quality control purposes. Well 3W- 1 was 
resampled on October 21, 2003 for physiologically available cyanide analysis, in response to 
detection of total cyanide above applicable Reportable Concentrations (see discussion of analytical 
results in Section 5.3). Low flow sampling methodologies were used on each date. During low 
flow samphg, a peristaltic pump was used to remove water at a rate low enough to minimize 
drawdown in the well, whlle monitoring groundwater chemistry through the use of   or table pH, 
conductance, temperature and turbidity meters. A goundwater sample is collected when field 
measurements have s t a b h d ,  indicating groundwater representative of the aquder is being 
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withdrawn. This method limits disturbance of the aquifer and is supported by MADEP and EPA. 
Copies of groundwater sampling records are provided in Appendix E. 

4.3.4 Soil Borings in Stream Bed 

OTO performed 15 shallow soil borings in the existing stream bed east of the Old South Street 
Parking Lot, as shown on Figure 5. Stream bed samples were numbered SB-1 through SB-9. At 
each of three locations (SB-1 through SB-3) three samples (labeled A, B and C) were collected in a 
transect from the center of the stream to the northern bank. The Gty property line bisects the 
stream; therefore, samples were not collected from the southern half of the streambed. 

These borings were performed manually using a s t d e s s  steel hand auger to the maximum depth 
achievable, based on borehole collapse or auger refusal. Depths of one to five feet below grade 
were achieved. Table 5 provides a summary of depths, materials encountered and observations for 
the stream bed hand borings. Materials encountered were typical of stream beds at most locations, 
consisting of sand, silt and organic deposits. Coal, slag and a petroleum-type hydrocarbon odor 
were noted in samples from SB-2 and SB-3 from approximately one to two feet below grade. This 
material did not produce a sheen on the water. Historically, a railroad track ran parallel to the river 
in this area, and may be the source of coal and slag. The hydrocarbon odor may be due to an 
upgradient source and/or parking lot outwash. The material appeared to be localized in extent, and 
does not appear to present a reportable condition. Reportable Concentrations for soil are not 
applicable to seclments. 

Soil from a depth of 4 to 5 feet below grade at location SB-7 had a black appearance and 
naphthalene odor. Based on its proximity to the Old South Street Parking Lot, where borings by 
OTO and W&C have identified material likely to be coal tar, a sample of this material was 
submitted for laboratory analysis. Analytical data for sample SB-7 are discussed in Section 5.3.1. 
The extent of t h  material could not be delineated by these hand borings due to their shallow 
depths. Most of the hand borings could not be advanced more than two feet below grade due to 
borehole collapse in the wet materials. 

4.4 AREA 4 INVESTIGATIONS 

Investigations performed by OTO in Area 4 included five hollow stem auger borings and two hand 
borings. Three of the borings were completed as groundwater monitoring wells. Based on 
analytical results for initial testing in this area, two of the borings were conducted on the west side 
of Pleasant Street, which was not originally included as part of Area 4, to provide additional 
information on conditions in the area 

4.4.1 Hollow Stem Auger Borings 

Five soil borings were performed by hollow stem augers in Area 4. As shown on Figure 6, four of 
these (4B-1, 4B-2, 4B-3 and 4W-1) are located immediately east of Pleasant Street. The fifth is 
located near MiUbankPlace, west of Pleasant Street. The three boring/monitoring wells performed 
in this area by Tighe & Bond are also shown on Figure 6. 

Fill materials were identified in soil samples collected from borings 4B- 1,4W- 1 and 4W-5. Boring 
4B- 1 is believed to lie near the edge of the historic river channel. Fill materials were encountered in 
this boring to a depth of twelve feet below grade. Boring 4W-1, which is believed to lie near the 



t- 
7 

O'Reilly, Talbot & Okun . +  
l R S S L l C I k T E S ]  1 

center of the htoric river channel, contained fill m a t e d  to a depth of approximately 14 feet 
below grade. At the estimated depth of the btoric river bed (16 to 18 foot sample), black particles 
the size of fine gravel were encountered in boring 4W- 1. These particles were brittle and released a 
naphthalene odor when crushed Based on the their fairly uniform, rounded appearance and 
characteristic odor, we believe these may be coal tar globules that were historically transported to 
Area 4 via stream flow. The only PID headspace measurements greater than 1 ppm in Area 4 were 
from boring 4W-1, which had a maximum PID measurement of 3.4 ppm at 16 to 18 feet below 
grade. 

Borings 4B-2 and 4B-3 are believed to represent native materials from outside the lateral h t s  of 
the historic river channel. Soils from these borings consisted of sand, silt and clayey silt deposits 
with no visible fill materials. 

One to two samples from each boring were submitted for laboratory analysis. Analytical results are 
&cussed in Section 5.4. 

4.4.2 Hand Borings 

Two hand borings were performed in Area 4, both in the wet sedunents adjacent to existing stream 
flow in the channel. Hand boring 4H-5 was located immediately downstream of the culvert which 
discharges on the east side of Pleasant Street. Boring 4K6 was located on the west side of Pleasant 
Street, near the stream south of W b a n k  Apartments. Water was encountered within a half foot of 
the ground surface at each location. A slotted steel well point was installed at location 4H-6 by 

Y using a shovel to open up hole large enough to accommodate a sand pack around the well screen. 

4.4.3 Groundwater Monitoring 

Groundwater sampling in Area 4 was conducted using low flow technologies, except on one date 
(August 12,2003) when conventional b&g methodologies were utilized. The bader sampling was 
conducted to evaluate elevated lead and mercury levels that had been reported in groundwater from 
monitoring well 4W- 1 in July 2003 (see discussion of results in Section 5.4). The lead results were 
considered suspect due to sedunent in the sample, despite the use of low flow methods in July. 
B a h g  was considered a more effective way to remove silt from the wells. A minimum of three 
times the volume of standing water was purged from the monitoring well prior to groundwater 
sampling with bailers. Groundwater sample collection logs are provided in Appendix E. 

The field staff noted a naphthalene odor in the vicinity of wellpoint 4W-6 on October 21, 2003. 
The source of the odor could not be identified. 

Groundwater samples were submitted to AMRO Laboratory of Merrimack, New Hampshire for 
analysis in accordance with the QAPP. In October 2003, selected duplicate samples were 
submitted to a second laboratory, Spectrum Analytical of Agawam, Massachusetts, for quality 
control purposes. Analytical results are &cussed in Section 5.4. 

4.5 ELEVATION SURVEY AND DEPTH TO WATER TABLE 

Huntley Associates, a licensed surveyor in Northampton, Massachusetts, was subcontracted to 
survey the elevations and locations of the investigation locations, includmg those performed with 
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heavy equipment as well as those performed by hand Survey plans with elevation data are attached 
in Appendm F. 

Depth to water measurements made during groundwater monitoring activities are summarized in 
Table 6. Because the conidor is essentially hear, these data do not lend themselves to 
development of a groundwater contour plan. However, the data do indicate an easterly component 
to groundwater flow direction, as anticipated based on regional topography and htoric river flow. 
The water table drops from an elevation of approximately 116 feet in Area 1 to an elevation of 
approximately 102 feet in Area 4. % portion of the corridor is on the order of 6,500 feet long, 
indicating a vertical hydraulic gradient of approximately 0.002 feet per feet for the eastern 
component of flow along the htoric river bed. 

5.0 ANALYTICAL RESULTS AND DISCUSSION 

~ section summarizes the nature and extent of oil and/or hazardous materials (OHM) in site soil 
and groundwater identified by our investigations. OTO groundwater analytical data are 
s u m r n h d  on Table 4. Soil data are provided for Areas 1 through 4 on Tables 7 through 12. 
Laboratory reports for soil are provided in Appen& G; laboratory reports for groundwater are in 
Appendur H 

Concentrations of OHM above applicable MCP Reportable Concentrations (RCs) were detected in 
some soil and groundwater samples. However, the MCP contains exemptions for OHM from 
certain sources, such as asphalt, coal ash and wood ash. Therefore, while concentrations exceeded 
RCs in some areas, conditions do not necessarily require reporting to the MADEP. The following 
sections discuss analytical conditions and identified reportable conditions, if any, for each study 
area. 

5.1 AREA 1 (WETLANDS) 

Area 1 is the westernmost parcel investigated, and runs from the current Mdl River dike, across an 
unpaved former roadway, and through a wetlands area. This section of the possible future river 
aLgnrnent is approximately 700 feet long. Area 1 is abutted by a historic hosiery and felt buildmg 
and the Smith College Physical Plant. Soil and groundwater testing in this area are described below. 
Investigation locations are shown on Figure 3. 

No reportable conditions or environmental conditions likely to impact the reintroduction of river 
flow were identified in Area 1 soil or groundwater. 

5.1.1 Soil 

Four soUsedunent samples were collected from Area 1. Three of these were sediments from the 
wetlands area, and consisted of dark brown, organic rich, silty sediments. The fourth was collected 
from the former roadway near the foot of the d&, and consisted of sandy fill material. Each of 
the soils from this area was analyzed for EPH, PAHs or SVOCs, PCBs and metals. As shown on 
Table 7, sample 1H4, collected from the former roadway area, contained low levels of PAHs. 
Three PAHs were present at concentrations slightly above the RCs, but below MADEP 
background levels for soils (MADEP, 2002). Based on the low levels present and the former use of 
the sample area as a roadway, these levels are considered consistent with background resulting from 
anthr~po~enic sources, and exempt from reporting. MADEP was notified of these results and our 
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opinion that the detected concentrations do not represent a reportable condition (OTO, 2003). 
Based on a meeting with MADEP in November 2003, we understand MADEP is in agreement 
with that conclusion. 

EPH hydrocarbons, P a s  and cyanide were not detectable in the soil/sediment samples from Area 
1. Metals concentrations were below RG. No reportable conditions were identified in Area 1 soil. 

5.1.2 Groundwater 

One manually placed wellpoint was used to collect groundwater from Area 1. Drill rig access could 
not be obtained to install a well near the foot of the dike, as originally planned. Wellpoint 1H-5 
was placed near the wetland area proximate to the felt buildmg. This well replaced wellpoint 1H- 1, 
which was hand-driven and did not have a sand pack Wellpoint 1H-1 was found to be unusable 
for groundwater collection due to the influx of large amounts of silt from the wetlands sedunents in 
the area, and was replaced by wellpoint 1H-5 as discussed in Section 4.1.1. Low flow sampling of 
this wellpoint was conducted on September 30,2003. Based on the results of previous soil and 
groundwater testing in Areas 1 and 2, the constituents of potential concern in this area were 
narrowed down to lead and mercury by that time. 

Groundwater analytical data are summarized on Table 4. No reportable conditions were identified 
in groundwater in Area 1. 

5.2 AREA 2 (VETERAN'S FIELD AND FOOTPATH AREA) 

Area 2 abuts the eastern side of Area 1 and the western side of Area 3. It includes a roughlysqum 
parcel currently developed as a municipal baseball field, and a linear portion parallel the historic 
railroad tracks (now an unpaved footpath) where the river previously flowed. This area spans 
approximately 1500 feet in length. The condominium bddmg on Clark Avenue was htorically a 
water-powered plant used for a series of industrial and commercial operations. Coal and wood ash 
were identified in Area 2 soils. 

No reportable conditions or environmental conditions ltkely to impact the reintroduction of river 
flow were identified in Area 2 soil or groundwater, as &cussed below. 

5.2.1 Soil 

Eighteen soil samples from Area 2 were submitted for laboratory analysis. Soil samples were 
analyzed for a variety of parameters, including EPH, VPH, SVOG, VOCs, PCBs, pesticides, 
and/or metals, consistent with the QAPP. Soil analytical data for Area 2 are summarized on Table 
8. 

Explorations in Area 2 were spaced in a linear fashion along possible future river alignments. One 
possible ahgnrnent would flow &ectly west to east in the approximate location of the existing 
culvert on the north side of Veteran's Field; a second possible configuration would circle around 
Veteran's Field. Soil borings were spaced to provide linear coverage of the area. Sample locations 
were more densely spaced in the portion abutting the footpath and Clark Avenue condominium 
(former manufacturing site), and further apart along the ~erimeter of Veteran's Field, where more 
natural conditions were expected based on site use history. Most of the samples submitted for 
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laboratory analysis were composites collected from the ground surface to the bottom of the boring, 
and therefore represent materials that may be excavated from the channel in the future. 

Materials encountered in Area 2 soil borings included fine to medium sand containing coal, brick 
and other fill materials underlain by silt and clay, interpreted as native materials. As shown on 
Table 8, nine of the 18 soil samples from Area 2 were reported to contain PAHs above RCs. One 
of the Area 2 soil samples (2H-6) contained lead at a concentration of 340 mg/kg, slightly 
exceeding its soil RC, but below the MADEP background value of 600 mg/kg. These PAHi were 
identified primarily in the portion of Area 2 parallel to the footpath. With the exception of sample 
2B-14, samples collected from around the perimeter of Veteran's Field contained low to 
nondetectable levels of PAHs. The presence of PAHs along the former riverbed is consistent with 
hlstoric manufacturing and &oad operations in that area. W e  PAH concentrations exceed the 
Massachusetts RCs in some samples, in each case, the detected concentrations are below MADEP 
background concentrations (MADEP 2002). 

The soil sample with the htghest PAH concentrations in Area 2 (2B-14) was submitted to Severn 
Trent Laboratories (STL) for analysis of coal, coal ash and wood ash by microscopic techniques. 
STL uses a combination of scanning electron microscope with energy dispersive x-ray analysis 
(SEM/EDX) and polarized light microscopy (PLM) to identlfy these materials based on 
morphology and elemental composition. Soil sample SB- 14 was found to contain anthracite and 
bituminous coal and wood ash. The laboratory report is provided in Appendx I. Microscopy 
results are summarized on Table 12. 

w Based on the historic use of the area, the presence of coal and wood ash in Area 2 soils, and the 
fact that each of the PAH and lead concentrations was below MADEP background values for t h  
type of impact, in our opinion these concentrations are not reportable to the MADEP, pursuant to 
310 CMR 40.0317(9). A letter to this effect was submitted to MADEP (OTO, 2003). Based on a 
meeting between MADEP, OTO and the City in November 2003, we understand MADEP 
concurs with this conclusion. The PAHs are believed to be the result of htoric operations in the 
area, which included d o a d  tracks and manufacturing operations, rather than a specific release. 

5.2.2 Groundwater 

Groundwater samples were collected from four monitoring wells installed in Area 2. Analytical 
data are summarized on Table 4. Hand-dnven wells points 2H- 1 and 2H-6 initially installed in t h  
area were not unusable due to very high silt content. A track-mounted Geoprobe unit was 
subsequently used to access the former riverbed in Area 2 for the installation of three small 
diameter well points with sand packs. 

As shown on Table 4, groundwater samples collected from Area 2 in July and August 2003 were 
analyzed for VOCs, VPH, EPH, pesticides, metals and cyanide. The organic analytes and cyanide 
were not detected in Area 2 groundwater. 

Groundwater from wells 2T-2 and 2T-3 contained low levels of zinc and lead. Concentrations 
were below RG. Monitoring well 2W-9 was reported to contain lead and mercury at 
concentrations exceedmg applicable groundwater RCs. However, the field log indicated water 
purged from well 2W-9 was "very s i l t y '  despite the use of low flow sampling methods (Appendix 
E). Consistent with the intent of low-flow samphg, these samples had not been field filtered. The 
suspended seclunent level was suspected of causing high bias in the analytical results. Neither lead 
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or mercury had been identified at elevated levels in soil. Based on the silt content in the well and 
the anomalously high concentrations, follow-up work was conducted to further investigate the lead 
and mercury detections in groundwater. 

Monitoring well 2W-9 was resampled on August 12,2003 using tradaional b a h g  methods instead 
of low flow purging. Aggressive bailing was considered one possible method of developing the 
well to remove fine particulates. A heavy silt load was still present in the well; goundwater 
turbidity was off-scale on the field instrumentation. The sample was therefore collected in both 
unfiltered and filtered (0.45 micron) ahquots for liboratory analysis. The filtered sample required 
numerous changes of the come prefilter and some sediment is believed to have passed into the 
sample during this procedure. As shown on Table 4, analytical results for bailer-collected samples 
were sigdicantly higher than for low-flow samples. Additionally, the filtered samples contained 
significantly less lead than the unfiltered samples. Both of these observations support the 
conclusion that the sedment is the source of the elevated lead reported in site groundwater. 

Another round of goundwater sampling was conducted on October 21,2003, again using low flow 
methods with no filtration. In addition to total lead analysis, groundwater samples collected on this 
date were analyzed for tetraethyl lead (TEL), a soluble, mobile form of lead used as a gasoline 
additive. As shown on Table 4, TEL concentrations were insigdicant, and would not account for 
the previously detected lead concentrations. Sediment was noted in purge water from well 2W-9 
on this occasion. The samples collected during this round were split between two labs to assess the 
possibility of laborator- errors. Data from both laboratories are included on Table 4. The results 
were inconclusive for well 2W-9, where lead was reported above the RC by one laboratory and 
below the RC by the other. 

The well was aggressively purged on December 4, 2003 to remove as much sedunent as possible. 
Because the recovery rate is slow in t h  silty well, development was done by bailer, which was 
allowed to drop to the bottom of the well to agitate any material present. Water removed from the 
well had a heavy sediment loading. 

The most recent round of groundwater monitoring was conducted on December 18, 2003 using 
low flow pumping techniques. Sampling was conducted with scrupulous avoidance of the bottom 
of the well. The purge h e  was placed just below the top of the water table, and no depth sounding 
was conducted until after the completion of sampling. The final sample collected from this well 
was noted to be "slightlysilty" and had on-scale turbidityreadmgs. The sample was prepared in the 
field using two filtration media: a come 1.6 micron filter, and the finer 0.45 micron filter that is 
industry standard As shown on Table 4, lead concentrations reported for groundwater from well 
2W-9 were below RCs during that event. 

Based on our observations and the information provided above, the initial lead results for 
groundwater from well 2W-9 are believed to be due to suspended sediments rather than a dissolved 
lead condition in groundwater. A letter to this effect was submitted to MADEP to document the 
investigations performed (OTO, 2004a). 

An additional well (2W-16) was installed northeast of well 2W-9 in September 2003 to provide 
further information on possible lead in groundwater in th~s area That well produced clear water, 
and had no measurable lead content Fable 4). 

Page 22 
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Based on the investigations described above, in our opinion there is not a reportable condition in 
groundwater in Area 2. 

5.3 AREA 3 (FORMER NOR'THAMPTON GAS WORKS) 

OTO conducted two borings (3W-1 and 3W-2) in the Old South Street Parlung Lot (aka. the 
Hampton Avenue Parlung Lot) on September 30,2003. Each of these borings was completed as a 
groundwater monitoring well. These borings are east and downgradient of the former 
Northampton Gas Works site (RTN 1- 14222). Additionally, we observed the performance of one 
soil boring (WG30) on the Roundhouse Site performed for W&C on October 13,2003 as part of 
their MCP Phase I1 activities. Soil and groundwater below the Old South Street Parking Lot were 
found to contain reportable concentrations of constituents, believed to be associated with MGP 
waste. 

Fifteen hand borings were performed in the existing Mdl River stream bed east of the Old South 
Street Parking Lot. As discussed below, MGP waste appear; to be located below sedments in the 
stream bed abutting the parking lot. 

Soil and groundwater data collected by OTO are discussed below. This section does not include a 
discussion of analytical data generated by W&C 

5.3.1 Soil 

Soil data from the vicinity of Area 3 are summarized on Tables 9 and 10. OTO submitted six soil 
samples from this area for laboratory analysis. One sample of souwaste material was collected 
from W&C boring WG30 (22 to 24 feet). Two soil samples each from OTO borings 3W-1 and 
3W-2 were submitted for laboratory analysis. One of these was also submitted as a blind duplicate 
for quality control purposes. Additionally, one soil sample collected from a depth of five feet 
below grade in the stream bed east of the Old South Street Parking Lot was selected for analysis. 
These samples and associated analytical results are &cussed below. 

W&C Boring WC30 

Boring WG30 was performed near the eastern property limit of the Roundhouse Parking Lot, as 
shown on Figure 5. That boring contained oily black material which had a naphthalene odor and 
elevated PID readings, and is presumed to be coal tar based on its odor, physical properties, and 
location within the former coal gasification plant property. The 22 to 24 foot depth sample from 
that boring exhibited visual and olfactory indicators of coal tar, and had a PID measurement of 272 
ppm. OTO submitted for a suite of laboratory analyses includmg EPH, W e  SVOCs, metals and 
cyanide. W&C did not collect a split sample of this material. As shown on Table 9, the sample was 
found to contain elevated concentrations of PAHs, particularly naphthalene (6,200 mg/kg), and 
aromatic hydrocarbons in the EPH and WH ranges. The data are consistent with conditions on 
t h  property previously reported to and tracked by MADEP. 

OTO Borings 3 W- 1 and 3 W-2 

Material s d a r  in appearance and odor to the WG30 sample was encountered in OTO boring 
3W-2 at depths of 15 to 21 feet below grade. The maximum PID recorded in boring 3W-2 was 
13.5 ppm, at a depth of 19 to 21 feet below grade. This location is hydrahcally downgradient of 



+- 
t 

O'Reilly, Talbot & Okun 4 
( n s s o c r n ~ ~ s ~  1 

Area 3 and boring WG30. Boring 3W-1 contained fill materials including brick, slag, and what 
appeared to be asphalt at shallow depths, but did not contain visible coal tar waste. 

One soil sample each was selected from borings 3W-1 and 3W-2 for microscopic analysis. The fill 
sample from 10 to 12 feet below grade in 3W-1 was selected based on visual observation of black 
material at that depth; a deeper sample (19 to 21 feet below grade) was selected from 3W-2 based 
on its naphthalene odor, PID response and sheen. As summarized on Table 12, the laboratory 
reported "heavily tarred asphalt" at 3W-1, 10 to 12 feet below grade. This is consistent with our 
observations of solid asphalt-k material at that depth. In boring 3W-2,19 to 21 feet below grade, 
coal, coal ash and asphalt were reported. Macroscopic pieces of asphalt were not visually evident in 
t h  sample, which contained unconsolidated sand material with a black sheen. However, the 
laboratory indicated their identification of asphalt is based largely on the presence of embedded 
mineral grains, and coal tar may be misidentified as asphalt if exposure to a soil environment has 
caused particulate matter to become embedded in it (see letter dated November 6, 2003 in 
Appendur I). Based on the odor, laboratory results, visual appearance and historic setting, we 
believe the material present at depths of 15 to 21 feet below grade in boring 3W-2 is likely coal tar. 

Each of the samples analyzed from borings 3W- 1 and 3W-2 contained PAHs at concentrations 
above RCs. Naphthalene, which is a coal tar indicator, was detected only in the deeper samples (16 
to 21 foot depth range); it was not identified in the shallower soils from these two borings. 
Aromatic EPH range hydrocarbons in 3W-2 (19-21 feet) also exceeded RCs. The PAHs present at 
shallower depths in boring 3W-1 (4-6 feet) are likely the result of asphalt fragments which were 
noted in the boring log. There was no naphthalene odor associated with the visible asphalt 
fragments. Asphalt residues are exempt from release notification pursuant to 3 10 CMR 40.03 17 

(12)- 

Stream Bed Hand Boring SB-7 

One soil sample from a hand boring in the streambed east of the Old South Street Parking Lot was 
submitted for laboratory analysis of EPH, VPH, SVOCs and microscopic analysis for coal/ash/tar. 
That sample, collected from a depth of 4 to 4.5 feet below at location SB-7, was selected based on 
its naphthalene odor and black appearance. T ~ L S  black odorous material was not encountered in 
other stream bed hand borings, however, most of the boreholes could not be advanced more than 
two feet below grade due to collapse of the wet materials. 

Analytical data are summarized on Table 10. Soil sample results from borings WG30 and 3W-2 are 
also included on that table for comparison, as those borings also contained black material with a 
naphthalene odor. Sample SB-7 was found to contain high concentrations of PAHs and EPH 
aromatic hydrocarbons. Four PAHs [benzo(a)pyrene, benz(a)anthracene, benzo(b)fluoranthene 
and indeno(I,2,3-~,d)~yrene] were present at concentrations exceedmg their Upper Concentration 
Limits promulgated in 3 10 CMR 40.0996(7). Based on their s d a r  odor, appearance, and chemical 
make-up, the material present in borings SB-7, WG30 and 3W-2 is believed to have an MGP 
source. 

Microscopic analytical data are summarized on Table 12. As shown, sample SB-7 was reported to 
contain a light loadmg of bituminous coal and coal ash, a trace of wood ash, and a heavy 
concentration of asphalt. This is consistent with microscopic results for the sample from 3W-2, 19 
to 21 feet below grade. As previously Iscussed, the laboratory has indicated that coal tar may be 
misidentified as asphalt based on the presence of embedded particles. Sample SB-7 contained 
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unconsolidated materials with a viscous black coating, and did not contain visible solid fragments 
that appeared to be asphalt. 

Reportable Condition 

Since PAH exceedances of RCs were not previously reported for the Old South Street Parking Lot, 
bcovery of thls condition triggered an obligation for the City to notdy MADEP within 120 days 
of their knowledge. A Release Notification Form and letter report documenting soil and 
groundwater conditions in this area was therefore submitted to MADEP in March 2004 (OTO, 
2004 b) . 

In our opinion, the PAHs exceeding RCs in soil samples collected from 15 to 21 feet below grade 
at 3W- 1 and 3W-2 are the result of the known upgdent  coal tar site. In addition to the PAHs, 
soil samples from borings 3 W- 1 and 3W-2 contained carbazole and dibenzofuran in samples from 
depths of 16 to 21 feet below grade. W e  not present at reportable levels, these constituents are 
of interest because they are known to be associated with MGP waste (GRI, 1996) and were also 
detected in Roundhouse Parking Lot sample WG30. MADEP issued a letter dated April 27,2004 
which indicated they concur with this conclusion, and a separate RTN was not issued for 
conditions reported below Old South Street Parking Lot. 

Conditions encountered in hand boring SB-7 below the existing stream bed could also be 
interpreted to constitute a reportable condition. However, based on MADEP's April 27, 2004 
letter, we believe this material would also be considered a portion of the release associated with 
RTN 1- 14222, and not a new reportable condition. The SB-7 data were forwarded to BSG. In an 
email response dated October 15,2004, BSG indicated they had &cussed the data with MADEP, 
and BSG was assuming responsibility for investigating the area 

Boring 3W-2 Waste Disposal 

Based on the oily appearance and strong odor exhibited by matenals from depth in boring 3W-2, 
waste cuttings from thls boring were drummed for &posal. Characterization analysis is provided 
on Table 9. Drum removal was performed by Clean Harbors Inc. on behalf of Bay State Gas, 
concurrently with several other drums of material generated during their soil boring program at the 
Former Northampton Gasworh Site. The manifest is retained by Bay State Gas. 

5.3.2 Groundwater 

Area 3 groundwater analytical data are provided on Table 4. Two monitoring wells (3W- 1 and 3W- 
2) were installed in this area and sampled by OTO. A blind duplicate of the groundwater sample 
from well 3W- 1 was submitted in September 2003 for quality control purposes. 

Phenanthrene, a PAH, exceeded the applicable groundwater RC in both wells 3W-1 and 3W-2. In 
our opinion, this compound is likely the result of coal tar residues, which have been observed in 
soils below the water table at well 3W-2 and other upgradient locations. The phenanthrene in 
goundwater condition was reported to the MADEP in the same submittal as the RC exceedences 
for soil, as discussed above (OTO, 2004b). 

The total cyanide concentration in monitoring well 3W- 1 groundwater exceeded the RC during the 
September 30, 2003 samphg round. However, the RC for cyanide technically applies to 
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physiologically avadable cyanide, not total cyanide. The well was therefore resampled for analysis 
of physiologically avahble cyanide, which was not detected Because the RC applies specifically to 
physiologically available cyanide, the total cyanide results do not constitute a reportable condition. 
These data indicate that while present, the cyanide is chemically bound in a manner that makes it 
less toxic to living organisms. 

Well 3W-2 contained a lead concentration above the RC (30 ug/l) when it was first sampled on 
September 30,2003. The groundwater sample log (Appendur E) noted a sheen, coal tar odor, and 
off-scale turbidity readmgs at this location. The well was resampled in October 2003, and splits 
sent to two ddferent laboratories. One laboratory reported 32 ug/l lead, slightly above the 30 ug/l 
RC, during this round. The second laboratory reported 22 ug/l lead. A third round of 
groundwater sampling was conducted at this well on December 12,2003. As shown on Table 4, 
lead was not detected during that event. In our opinion the lead results do not indicate a reportable 
condttion in regards to lead in groundwater at this location. 

In summary, groundwater below the Old South Street Parking Lot contains phenanthrene at a 
concentration which exceeds the applicable RC Other constituents were present in site 
groundwater at concentrations below their applicable RG. T ~ I S  condition was reported to 
MADEP by the City in March 2004. MADEP responded in an April 27, 2004 letter which 
referenced the Former Northampton Gas Works RTN (1- 14222) and indicating a separate Release 
Tracking Number would not be assigned to the Old South Street Parking Lot at that time. 

Bay State Gas has advised the City that it will additional studies in the Old South Street 
Parking Lot to evaluate whether or not the Former Northampton Gas Works Site is the source of 
the reportable releases in that area That work is on-going. 

5.4 AREA 4 (MASSACHUSETTS HIGHWAY PROPERTY) 

Area 4 is the furthest downstream property included in the investigation. It lies approximately 
2,400 feet southeast of the former coal gasification plant (Area 3), with an ~ninvesti~ated stretch of 
former riverbed in between. Culverted surface water flow daylights in this area, and subsequently 
flows east into the Connecticut River. 

A reportable condition was identified in Area 4 soil based on the presence of PAH concentrations 
above RG. The property owner, Mass Highway, reported the condition to MADEP on May 23, 
2003 and filed for Downgradient Property Status based on the apparent historic transport of 
materials to their property from an upstream location. The property is currently tracked under 
RTN 1-14853. OTO's soil and groundwater testing in this area are discussed below. Soil and 
groundwater analytical data from a previous study in this area conducted by others is provided on 
Tables 1 and 2. 

Two hand borings and five hollow stem auger borings were conducted in Area 4. Exploration 
locations are shown on Figure 6. Soil and sedunent data from this area are summarized on Table 
11. 
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The two hand borings (4H-5 and 4H-6) performed in Area 4 were located in river sedments 
adjacent to existing stream flow. Both samples were collected from materials believed to be 
underwater during periods of high flow. Materials encountered in boring 4H-5 consisted of dark 
brown organic rich silt. Boring 4H-6 encountered rounded coarse sand and gravel below an upper 
six inch thickness of mucky silt. A slight naphthalene-& odor was noted in sedrments from 
location 4H-6. 

Sedunent samples from the two borings were analyzed for a suite of parameters includmg VPH, 
EPH, SVOCs, metals, PCBs, andlor pesticides. As shown on Table 11, sedrments from 4H-5 and 
4H-6 both contained PAHs at concentrations exceeding RCs. The sample from location 4H-5 was 
also submitted to the laboratory as a blind duplicate. 0;e duplicate sample was reported to contain 
310 mg/kg lead, exceehg the RC of 300 mg/kg. The other duplicate sample was reported to 
contain 260 mg/kg lead. Thu information was conveyed to the property owner, the Massachusetts 
Highway Department, for their determination of reporting requirements. 

Organic constituents and other metals were nondetect or present below RCs in sediments. Soil 
R G  are not technically applicable to sediment samples, but were used for comparative purposes. 

Five hollow stem auger borings were performed in Area 4. One of these borings (4W-1) was 
performed in a location estimated to be near the center of the historic IvhU River channel. Soil 
boring 4B- 1 is believed to be on the edge of the former riverbed, whde 4B-2 and 4B-3 were placed 
to be laterally outside of historic river limits. Fill materials were observed in borings 4W- 1 and 4B- 
1 to depths of 14 feet below grade. Layers of sediment construed to be native historic riverbed 
were encountered at 20 feet below grade in boring 4W-1. Borings 4B-2 and 4B-3 encountered fine 
to medium sand and silt to the maximum depth explored (18 feet below grade). Fill materials were 
not noted in these borings, consistent with their location outside the river channel. 

Street level grade in Area 4 lies approximately 14 feet above the current riverbed elevation where 
stream flow emerges from below Pleasant Street. Samples collected from depths of approximately 
14 to 15 feet below grade in borings at road level therefore correspond to the same elevation within 
the riverbed as 0-1 foot depth sediment samples 4H-5 and 4H-6. 

Fill materials present in boring 4B- 1 included coal fragments from ground surface to approximately 
nine feet below grade. Fill materials encountered in boring 4W-1 included wood fragments and 
gravel in the upper 10 feet. Soil samples collected from the approximate level of the historic 
riverbed (16 to 18 feet deep) contained small, black, hardened globules that released a naphthalene 
odor when crushed. PID headspace readmgs were higher in samples from the historic riverbed than 
in the upper fill materials. A sample of the material from 4W- 1,16 to 18 foot depth was submitted 
for microscopic analysis. As shown on Table 12, anthracite coal and asphalt-like material were 
present in this sample. The laboratory indicated that asphalt identification is based on the presence 
of embedded minerals, and that coal tar may therefore be misidentified as asphalt after exposure to 
a soil environment (see letter in Appendu I). Based on our observations and the analytical data 
described below, we believe t h  material to be coal tar. The small, inlvidual rounded shapes 
present in soils from 4B- 1 do not have the macroscopic appearance of asphalt. 
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As shown on Table 11, PAHs were detected at concentrations above RCs in soils from locations 
4B-1 and 4W- 1 (inside the historic riverbed), 4H-5 and 4H-6 (in the current stream banQ but not 
4B-2,4B-3 or 4W-5 (outside the former river channel). The highest concentrations were detected 
in the 16 to 18 foot depth sample from boring 4W- 1, which contained the black particles with 
naphthalene odor. This sample contained 62 rng/kg naphthalene, as well as carbazole and 
dibenzofuran, which are present in MGP wastes. Based on the chemical analysis, microscopic 
analysis, and location on the historic riverbed, these particles may be coal tar globules that were 
transported to this area by htoric stream flow. 

The constituents detected in soil from 4W- 1, 16 to 18 foot depth, include elevated EPH aromatic 
hydrocarbons, but no detectable aliphatic hydrocarbons. The suite of PAHs detected in 4W-1 was 
similar to that detected in sample 4H-5, collected from the current riverbed, although the sedunent 
sample did contain aliphatic hydrocarbons. Soils from borings placed to be outside the historic 
riverbed (4B-2,4B-3 and 4W-5) did not contain detectable levels of PAHs, and other constituents 
were present at concentrations below RCs. The RC exceedences therefore appear to be associated 
with materials present in the former river channel. This is consistent with data previously collected 
by others (Table 1). The P A N  detected in the 5 to 7 foot depth sample from location 4B- 1 may 
be associated with coal or coal ash; coal was observed in shallow fill materials at that location. 

The findmg of reportable concentrations of PAHs that may be coal tar residues at a location 
approximately one- half mile downstream of the Roundhouse Site suggests a potentially significant 
migration from that site that will require evaluation by further study. As described in Section 3.4.2, 
MassHighway filed a Downgradient Property Status Opinion prepared by Fuss & O'Neill (F&O) 
based in part upon the data collected by OTO. OTO agrees with the F&O conclusion that 
Downgradient Property Status is appropriate for this location. 

In summary, in Area 4, solYfill materials within the historic river channel show PAH impacts at 
levels above RCs. Soils outside the htor ic  river channel in t h  area do not exhibit a reportable 
condition. 

5.4.2 Groundwater 

Three groundwater monitoring points are located in or immediately west of Area 4: two standard 
monitoring wells installed in boreholes performed by hollow stem auger (4W-1 and 4W-5) and one 
hand-dnven wellpoint near the current river edge (4W-6). Phenanthrene, a PAH, was detected in 
groundwater from well 4W- 1 at a concentration exceedmg the RC Other PAHs were also detected 
in groundwater from this well. The constituent detected at the highest concentration at 4W- 1 was 
naphthalene (320 ug/q, although that parameter does not exceed the RC This well is located 
w i t h  the historic river channel, which is presently filled. Soil from this boring contained hardened 
particles of tar-like material and elevated concentrations of PAHs. The finding of PAHs in 
groundwater is therefore consistent with soil data. 

Groundwater from monitoring well MW-2 was found to contain lead (260 ug/l) above the RC (30 
ug/l) in July 2003. However, groundwater from t h  well had a high silt content despite the use of 
low flow pumping techques. Previous groundwater testing by others in this area (Table 2) did not 
identify lead in goundwater as an issue. % previously existing T&B well MW-2 was mistakenly 
sampled instead of nearby OTO well 4W- 1 in July 2003. 

Page 28 
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Monitoring well 4W- 1 was sampled on August 12,2003 using tradrtional bailing methods instead of 
low flow purging. Aggressive batltng was considered one possible method of developing the well 
to remove fine particulates. A heavy silt load was present in the well; groundwater turbidity was 
off-scale on the field instrumentation. The sample was therefore collected in unfiltered form for a 
suite of metals analyses, and filtered (0.45 micron) for lead analysis. As shown on Table 4, the lead 
result for the unfiltered bailer-collected sample was significantly higher than for the filtered sample, 
indicating the sedunent was the source of the lead. 

Well 4W-1 groundwater was resampled on October 21, 2003, using low flow methods with no 
filtration. In addition to total lead analysis, groundwater samples collected on this date were 
analyzed for tetraethyl lead (TEL), a soluble, mobile form of lead used as a gasolme additive. As 
shown on Table 4, TEL was detected, but at a concentration (5 ug/l) that would not account for 
the previously detected lead concentrations. Sediment was noted in the samples on this occasion. 
The samples collected during this round were split between two labs to assess the possibility of 
laboratory errors. Data from both laboratories are included on Table 4. The results were fairly 
consistent, and were above the lead RC 

The well was aggressively purged on December 4, 2003 to remove as much sediment as possible. 
Because the recovery rate is slow in silty wells, development was done by bailer, which was allowed 
to drop to the bottom of the well to agitate any material present. Water removed from the well had 
a heavy sediment loadmg, and a naphthalene odor. 

The most recent round of groundwater monitoring was conducted on December 18, 2003 using - low flow pumping techniques. Sampling was conducted with scrupulous avoidance of the bottom 
of the well. The purge line was placed just below the top of the water table, and no depth sounding 
was conducted until after the completion of sampling. The water purged from t h  well was noted 
to be silty. The sample was prepared in the field using two filtration media: a coarse 1.6 micron 
filter, and the finer 0.45 micron filter that is industry standard As shown on Table 4, lead 
concentrations reported for groundwater from well 4W- 1 were below RCs during that event. 

Based on our observations and the information provided above, the initial lead results for 
groundwater from well 4W- 1 are believed to be due to suspended sediments rather than a dissolved 
lead condition in groundwater. A letter to this effect was submitted to MADEP to document the 
investigations performed (OTO, 2004a). As such, we do not believe that a reportable condition 
exists in regard to lead in groundwater in Area 4. 

5.5 SUMMARY OF REPORTABLE CONDITIONS 

A m  1 a d A m  2: No reportable conditions were identified in soil or groundwater in Areas 1 and 
2. Polycyclic aromatic hydrocarbons (PAHs) were detected in soil from these areas at 
concentrations above RG. However, the levels are consistent with MADEP published urban 
background that may result from combustion of coal, wood and/or petroleum products. 
Microscopy confirms the presence of coal and wood ash in soil from this area Constituents 
associated with coal and wood ash are exempt from reporting under the MCP. 

E a t  $ A m  3: PAHs are present above RCs in soil and groundwater below the Old South Street 
Parkin Lot. EPH aromatic hydrocarbons exceed their applicable RCs in soil, but not in 
groun d water. A Release Notification submittal for soil and groundwater conditions below the Old 
South Street Parlung Lot was made to the MADEP in March 2004. MADEP indicated they - consider the area to be part of the Former Northampton Gas Work Site (RTN 1- 14222) at this 
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time. No separate reportable condition has been identified. Bay State Gas is performing additional 
investigations which are on-going in the area 

A m  4: M a s 5 h m  Hi* D e p a m  P m  The portion of Area 4 owned by the 
Massachusetts mhway Department contains PAHs above Reportable Concentrations in soil and 
groundwater. These conditions were reported to MADEP by the Massachusetts Highway 
Department, which filed a Downgradient Property Status Opinion for the site in May 2004. The 
elevated PAH concentrations are k t e d  to soils within the current and historic riverbed, and may 
be associated with hardened black globules that appear to be coal tar. Soils from outside the 
riverbed did not exhibit PAH impacts. 

A m  4: Czty O m d P ~  OTO hand boring 4H-5 and T&B boring MW-3 are located on Area 4 
land believed to be owned by the City. No reportable conditions were identified on this property. 
Sediment sample 4H-5, collected from the current Mill River streambed, contained EPH aromatic 
hydrocarbons and several individual PAHs above soil RCs. However, soil Reportable 
Concentrations do not apply to sediment samples, and are used for comparative purposes only. 
Soil from boring MW-3 did not contain reportable concentrations of analytes. 

5.6 DATA QUALITY 

Qual~ty assurance/qwhty control (QA/ QC) measures taken during sampling activities included 
collection of trip blanks, equipment blanks, intra-laboratory duplicates, and inter-laboratory 
duplicates. A summary of the number and type of QA/QC samples collected is provided on Table 
13. 

Laboratory precision and accuracy was evaluated through standard analytical procedures, consistent 
with the QAPP. The laboratory data packages were reviewed to evaluate whether their precision 
and accuracy are appropriate for their intended use, per the MCP, 310 CMR 40.0017 (1). This 
evaluation was based upon a review of results for: 

Holding times; 
Field blanks; 
Field duplicates; 
Laboratory blanks; 
Surrogate spike recoveries; 
Matrix spike/matrix spike duplicates results; 
Unspiked laboratory duplicates; 
Pesticide calibration check; and 
Laboratory control samples. 

Data validation worksheets are provided in Appendix J. A moddied Tier I validation was 
performed, including a completeness review and Tier I1 validation recommendations for each data 
package. Raw data was not requested or provided with the data packages, but is maintained by the 
laboratoryfor future use if needed. VaLdation findmgs and actions are summarized below. 
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Holdinp Times 

The samples were extracted and analyzed within specified holding times, and were held under 
appropriate conditions, with the following exceptions. 

One set of samples was noted to be received at 14 OG and the laboratory contacted OTO to inquire 
whether they should be analyzed. Because the samples were to be analyzed for metals only, holding 
at room temperature was considered acceptable, and the laboratory was instructed to analyze the 
samples. 

Five soil samples in AMRO laboratory batch number 0307010 were extracted beyond the allowable 
seven day hold time for semi volatiles. The hold times were extracted eight to eleven days after 
collection. Because hold times were not grossly exceeded the data are still considered usable, but as 
estimates only. Semi volatile analytical data for soil samples 2B- 11, 2B- 12,2B- 14,2B- 15 and 1H-4 
have been flagged with a "J" qualifier (Tables 7 and 8), indicating positive results and detection 
limits are considered estimated. 

Field Blanks 

Trip blanks were included at a rate of one per cooler on dates when VOC or VPH samples were 
collected. Trip blank results are included on analytical data tables, and may apply to samples from 
more than one area of the site. No analytes were detected in the trip blanks collected for t h  
project. 

An equipment blank was prepared during the first groundwater sampling round (July 15,2003) to 
evaluate the possibility of contamination from the equipment used. Distilled water was pumped 
through the peristaltic pump head and associated tubing used for groundwater sample collection. 
The equipment blank was submitted to the laboratory for the same analytical parameters as the 
groundwater samples collected on that date, and is included on Table 4. No target analytes were 
detected in the equipment blank. 

A second field blank associated with groundwater was submitted with the December 2003 sampltng 
round. Those investigations were being conducted to evaluate the cause of elevated lead levels 
reported in groundwater samples from several monitoring wells. Because the impacted wells 
shared similar construction, we evaluated the possibility that the filter sand placed around the well 
screen during construction was contaminated with lead. A sample of filter sand was obtained from 
the &g company and placed in a sample jar with &tilled water. The jar was shaken vigorously 
then allowed to sit for several days. The water from this jar was decanted and submitted to the 
laboratory for analysis. Lead was not detected in the sample, identified on Table 4 as " D d  Sand". 
The source of the elevated lead levels in certain goundwater samples was subsequently identified as 
heavy sediment loadmg from the native fines in the former riverbed. 

Field Duplicates 

Field duplicate results provide a measurement of both sampltng and analytical precision. Two types 
of field duplicates were collected for t h  project: intra-laboratory duplicates sent b h d  to the same 
laboratory, and inter-laboratory duplicates submitted to two different laboratories. Intra-laboratory 
duplicates were collected at an overall rate of one per 20 samples. Inter-laboratory duplicates were 
collected at a rate of 100°/o during lead in groundwater evaluations in October and December 2003, 
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to evaluate the possibility of laboratory error. In each case, the duplicates were submitted to the 
laboratory blind (not identified as duplicates). 

Duplicates were evaluated by calculation of the relative percent difference (RPD) between the two 
analytical results. Duplicate results and RPDs are summarized on Table 14. As shown, 
groundwater sample 3W-1 was analyzed for a full suite of organic and inorganic parameters, each 
of which had acceptable duplicate RPD results. Inter-laboratory duplicate results were also within 
acceptance criteria, with one exception. Lead analysis for sample 2W-9 collected October 21,2003 
had an inte-laboratory RPD of 56%. Those lead results are considered estimates, and have been 
flagged with a '7'' q~altfier to indicate uncertainty in quantitation. 

Soil duplicate results from location 4H-5 had RPDs within acceptance criteria, indicating good 
sampling and analytical precision. However, the duplicate soil samples collected from boring 3W- 1, 
16-18 feet below grade, exhibited high RPDs for most semi volatile constituents and for mercury 
(see Table 14). This soil sample was impacted by oily waste, and was k l y  heterogeneous. The 
semi volatile and mercury results for duplicate samples 3W- 1 and 3W- ID are considered estimates, 
and are J- flagged on Table 9. 

The results of duplicate samples collected f o r t h  project indicate sampling and analytical precision 
for both soil and groundwater was generally acceptable. Sample heterogeneity affected precision in 
waste sample 3W-1. 

Laboratory Blanks 

Laboratory method blanks were prepared for each analytical method, and were free from 
contamination. In rare instances a trace of one analyte (such as naphthalene or silver) was detected, 
but was either not detected in samples or was present at much higher concentrations than the blank 
level. No validation actions were taken based on laboratory blank data 

Surro~ate Spike Recoveries 

Surrogate splkes are compounds added to each sample to evaluate sample-specific effects in 
organics analyses. Surrogates are evaluated based on their percent recovery ('/OR) which is 
optimally 100°/o, indicating the lab detected the entire amount of splke added to the sample. 
Surrogate spike recoveries were generally within acceptance limts, with an occasional recovery 
slightly above or below limits. No validation actions were taken based on surrogate spike 
recoveries. 

Matrix Splke/Matrix Spike Duplicate Results 

Matrix spike/matrix spike duplicate (MS/MSD) samples were analyzed at a rate of one per twenty 
samples per medium per analysis. In some cases where very few samples were collected on a given 
date, a laboratory batch MS/MSD was performed on a sample from another source instead of a 
project sample. These samples are evaluated based on recovery rates (optimally 100%) and relative 
percent ddference (RPD) between the duplicates (optimally 0%). 

Our QMP indicated MS/MSD results would be tabulated and an average recoveries calculated for 
soil and groundwater. However, t h  was not completed, because the laboratory spikes were 
performed for the full analytical suite (66 targets in the VOC analyses; 67 targets in the SVOC 
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analyses). Knowing medium-specific average spike recoveries were not deemed valuable enough to 
be worth the time involved in these calculations. Overall, MS and MSD results for both matrices 
were acceptable. 

Matrix splke recoveries for thallium were low in AMRO batch 0310110. The nondetect th&um 
results in soil samples WG30 and 4H-6 are considered estimates based on possible low recoveries. 
Thallium MS and MSD recoveries were very low (about 17%) in batch 03 100 12. Thallium was not 
detected in the groundwater samples in that batch (1H-5, 2W- 16, 3W-1, 3W-ID, and 4W-5 
collected 9/30/03), and has therefore been rejected due to the possibilityof fake negatives. 

Lead matrix splke recoveries were slightly low in batch 0310012. Lead results for associated 
goundwater samples (1H-5, 2W- 16, 3W- 1, 3W- ID, and 4W-5 collected 9/30/03) have been 
estimated as a result. The "J" flag indicates possible low bias in lead results for these samples. 

The matrix spike recovery for lead was high (136%) in batch 0307122. A high MS duplicate FWD 
was also reported for lead in this batch. The lead results for groundwater samples collected from 
wells 2W-9 and MW-2 on July 15, 2003 are considered estimates with possible high bias based on 
these results. 

Unspiked Laborator). Duplicates 

Consistent with the 1998 MADEP analytical methods, EPH and VPH analyses were accompanied 
by an unsprked laboratory duplicate. In general, these duplicates met acceptance criteria, indicating 
good laboratory precision. 

Soil sample 2H-1 had duplicate RPDs of greater than 50% for most of the detected EPH analytes. 
Positive EPH detections in sample 2H- 1 are therefore considered estimates, and are flagged with a 
"J" on Table 8. 

Caltbration drift during pesticide analyses is monitored through continuing cahbration checks. 
Calibration checks exceeded the allowable 15% drift for nearly all analytes in AMRO batch 
0306103, which includes samples 2H-4, 2H-7 and 4H-5. Drift was high on both columns. The 
sample were ana lpd  a second time, with sumlar results. Positive pesticide detections in these 
three samples are considered estimated values due to calibration variability. Positive pesticide 
detections in samples 1H-4,2B- 13 and 4W- 1/16- 18 feet are also estimated for cahbration drift. 

Laboratory Control Samples 

AMRO performed laboratory control sample (LCS) analyses for each analysis, including a complete 
suite of target analytes rather than a selected subset. LCS results are evaluated based on the percent 
of true value detected (optimally 100%). LCS results were generally acceptable for the full suite of 
parameters, with exceptions described below. 

SVOC LCS recoveries were acceptable for 66 of the 67 target analytes in AMRO batch 0308085. 
One analyte, 4-chloroaniline, exhibited LCS recoveries of less than 10%. This analyte was not 
detected in the samples. Due to the possibility of false negative results, 4-chloroanhe results were 
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rejected in groundwater samples 2T-2 and 2T-3. This analyte was not detected in other soil or 
groundwater samples collected from the study area, therefore the rejection of t h  nondetect data is 
considered insigdicant to the overall project. 

SVOC LCS recoveries were acceptable for 66 of the 67 target analytes in AMRO batch 0310165. 
Due to an unknown cause, one analyte, benzoic acid, was not detected (0% recovery) in both the 
LCS and LCD duplicate. The compound was detected in the continuing calibration check 
However, due to the possibility of false negative results, benzoic acid results are rejected in 
goundwater samples 2W-9,3W-2,4W-1,4W-5 and 4W-6 collected on October 21,2003. Benzoic 
acid was not detected in these or other soil or groundwater samples collected from the study area, 
therefore the rejection of this nondetect data is considered insignificant to the overall project. 

LCS data indicate laboratory accuracy for these methods was good 

Based on the above information, the data are found to be within acceptable ranges of accuracy and 
precision and are acceptable for the project purposes with the q d i e r s  described in the sections 
above. 

6.0 SOIL EXCAVATION AND DISPOSAL ISSUES 

This section provides preliminary estimates of soil volumes that may require dxsposal at permitted 
facilities if excavated from the future river channel. Preliminary estimates of disposal costs are also 
provided. 

6.1 APPLICABLE REGUALORY PROGRAMS AND DISPOSAL OPTIONS 

6.1.1 Federal and State Hazardous Waste Regulations 

Federal regulations under RCRA (Resource Conservation and Recovery Act) and corresponding 
state regulations (310 CMR 19.000) require special handling and disposal for contaminated soils 
that would be classified as a listed or characteristically hazardous waste. Based on the analytical 
data generated for t h  project, materials in the future river bed in the vicinity of Area 3 
are impacted with coal tar/MGP waste, and would likely require handling and disposal as 
hazardous waste. No information was obtained from our studies to indicate applicability of these 
regulations to dxsposal of excavated soils from Areas 1,2 or 4. 

6.1.2 State Regulations (Massachusetts Contingency Plan) 

Management of contaminated soils in Massachusetts are regulated under the Remediation Waste 
provisions of the MCP (Massachusetts Contingency Plan per 310 40.0000. In StudyAreas 1 
and 2, it is our opinion (see Section 5.1 and 5.2) that soil concentrations did not meet release 
notification thresholds pursuant to the MCP. Nevertheless, the MCP requires that impacted soils 
be managed in accordance with 310 CMR 40.0032(3) even if contamination is below Reportable 
Concentrations. A cost effective approach under the MCP would be to manage the materials on- 
site. lhs could be accomplished through development of site grading plans where excavated fill 
could be placed in mounds or raised beds and covered with clean fill, membranes or pavement. 
W e  on-site reuse options are not considered at this time given the prehinary nature of project 
design, we recommend full evaluation during project design. On-site reuse has the potential for 
sigdicant cost savings relative to costs discussed below. 
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Consistent with 310 CMR 30.0032(3) (b), soil from Area 1 and Area 2 may be transported off-site 
without DEP approval, provided it is not "disposed or reused or at locations where existing 
concentrations of oil or hazardous material at the receiving site are significantly lower than the 
levels of those oil andlor hazardous materials present in the soil being disposed." In practice, such 
soils are typically "reused" as landfill daily cover at municipal landfdls in accordance with MADEP 
Policy 97-001 or for final grading of certain closed landfdls under MADEP pidelmes (MADEP, 
2001). Avadable test data indicate Area 1 and 2 soils meet the criteria for either of these two 
options. 

6.2 VOLUME/ WEIGHT ESTIMATES 

Volumes of soil to be excavated in each of the four Study Areas were preliminarily estimated. The 
estimates were based on excavation of a ten foot wide channel, six feet below the current water 
table to allow for the placement of bedding materials, with bat& sloped at 45 degrees. The 
groundwater table was estimated from the profile shown on Figure 7. The resulting weight 
estimates are provided in Table 15 and assumed 1.5 tons per cubic yard of soil. Excluded from the 
Area 1 weight estimate are approximately 4,000 tons of organic sediments. Sedments in t h  area 
were not found to be impacted, and would not require premium management under the MCP. 

These weight estimates and resulting cost estimates are not based on project design, and were 
developed for preliminary, order of magnitude feasibility considerations only. They should not be 
used for project budgeting purposes. In addaion, these estimates are only generated for the four 
specific areas which comprised our study. These areas in total comprise approximately half of the 
1.3 mile stretch of former Md River Channel w i t h  the area being considered for Mill River 
project. 

6.3 PRELIMINARY COST RANGES FOR SOIL DISPOSAL 

Based on soil volume estimates, prelirmnary estimates of premium dtsposal costs to handle 
contaminated soils are summarized in Table 15. Brief dtscussions of assumptions made for each 
Study Area are provided below. 

6.3.1 Areas 1.2 and 4 

Based on the analytical data developed during these studies, contaminated soils from Areas 1,2 and 
4 should be acceptable for use as daily cover or grading material at a local landfill. T ~ I S  is a 
relatively inexpensive option compared to other d~posal options. In our experience, costs for such 
use, including transportation, are currently in the range of $30 to $50 per ton. As shown on Table 
15, we estimate on the order of 23,000 tons of PAH-bearing soils would be excavated from Areas 
1,2 and 4. 

6.3.2 Area 3 

Coal tar impacted soils are estimated to be present along an approximately 1,000 foot long stretch 
of riverbed in Area 3. The coal tar impacts are generally present at depth between 12 and 20 feet 
below grade, not in surficial materials. Our cost estimate therefore assumes the upper ten to 15 
feet of material in this area would be removed first, and transported off-site as PAH impacted sods 
for use as landfill dady cover. This involves on the order of 13,000 tons of fill at costs in the range 
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of $30 to $50 per ton. Soil impacted with free flowing coal tar/MGP waste would be unacceptable 
for landfill or asphalt cold batch disposal. Certain thermal treatment methods such as the Re-Sod 
process offered by Maxyrmhan Technologies Inc. are specifically licensed to accept coal tar 
impacted soils. As shown on Table 15, lsposal of approximately 10,000 tons of coal tar impacted 
material is estimated to be on the order of $50 to $100 per ton for t ruckg  and Isposal, based on 
an oral quote provided by MaxymdLan. 

The existing riverbed east of Area 3 was not included in Isposal cost estimates. m e  material 
believed to be coal tar is located at a depth of approximatelyfour feet below grade in this area, river 
reintroduction would k l y  not require excavation to that depth. If plans called for removal of the 
material from this area, it would require disposal at costs similar to those described above for other 
coal tar impacted soh. 

6.3.3 Summary 

In summary, costs for handling and disposal of contaminated soils that may be excavated from 
Study Areas 1 through 4 of the proposed Mill River Project are estimated to be on the order of 
$1,850,000 to $3,250,000. These estimates do not include costs for excavation, which is assumed to 
occur regardless of soil disposal issues. Some areas of the future river alignment were not included 
in the current study, most notably the segment between Areas 3 and 4. Soil volume and cost 
estimates could not be developed for uninvestigated areas. As noted, these estimates are not based 
on project design and are subject to significant variability. In addition, the estimates do not 
consider options to save costs through on-site management of lightly contaminated soils. Such 
options cannot be evaluated at this time due to limited project design information. 

In addition to the soil waste, groundwater waste may be generated during excavation. Because 
excavation will extend below the water table, dewatering will be required. Collection, treatment (if 
needed) and &charge of the pumped groundwater would also require a permit. Typically this is 
done through an emergency surface water &charge permit, following treatment through an 
activated carbon system. Such premium costs are not considered significant relative to the soil 
estimates provided in Table 15 and therefore have not been estimated. 

7.0 SUMMARY AND CONCLUSIONS 

A Phase I1 Brownfields investigation has been completed for portions of the historic Md  River 
Corridor in Northampton, Massachusetts. In accordance with our contract with City of 
Northampton dated December 17, 2002, this work has included collection and analysis of soil, 
sediment and groundwater samples from along the htoric Mill River conidor. 

The following provides a summary of our observations, analytical results, and conclusions for each 
of the study areas. 

Area 1 

Area 1 lies at the western end of the historic river channel. It is an undeveloped, prirnanlY wetland 
area adjacent to historic manufacturing sites. Soils in the wetland area did not have measurable 
photoionization detector (PID) readings, indicative of total volatile organic compounds. No 
constituents were identified above Reportable Concentrations in Area 1 wetland soils. A sample 
collected from a historic roadway near the dlke contained polycyclic aromatic hydrocarbons (PA=) 
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above Reportable Concentrations. However, these constituents are present below anthropogenic 
background levels, and are exempt from reporting. However, if excavated and transported off site, 
these soils would require management under the Bill of Lading process. 

Based on our investigations, Area 1 does not have soil or groundwater impacts reportable to the 
MADEP, or at concentrations considered likely to impact potential future reintroduction of stream 
flow to the river bed. 

Area 2 

Area 2 includes a current recreational field and an undeveloped stretch of former riverbed that runs 
to a former rail bed. A condominium building adjacent to th area was historically used for 

a variety of industrial and commercial operations. 

PAHs are present above Reportable Concentrations in Area 2 soil, but are exempt from reporting 
based on the presence of coal and wood ash in soil from this area However, if excavated and 
transported off site, such as would be required during river reintroduction, these soils would require 
management under the Bill of Lading process. 

Area 2 did not have soil or groundwater impacts reportable to the MADEP, or at concentrations 
considered likely to impact potential future reintroduction of stream flow to the river bed. 

Area 3 

Area 3 is the location of the Former Northampton Gas Works Site, which is listed with MADEP 
due to the known presence of manufactured gas plant WGP) wastes in soil and g-oundwater. 
OTO conducted limted testing of soil and groundwater in this area due to on-going investigations 
being conducted by others. 

Non-aqueous phase liquid (NAPL) is present across much of Area 3 and the neighboring Old 
South Street Parking Lot, and may have negative impact on a future waterway or other 
development in the area. The NAPL is generally present between depths of ten to 20 feet below 
grade in the historic riverbed area Excavation to reintroduce stream flow would be expected to 
proceed to depths of up to 20 feet below grade in this area, and would therefore encounter MGP 
waste. Black viscous material that appears to be MGP waste has been identified at a depth of four 
feet below grade in the river bed east of the Old South Street P a r h g  Lot, where stream flow 
currently exists. 

Constituents associated with the MGP waste include naphthalene, cyanide and a suite of polycyclic 
aromatic hydrocarbons. Migration of these constituents into a future surface water body could 
pose a risk to aquatic receptors. 

Conditions in Area 3 would k l y  require moddications to the future river design, such as the 
possible inclusion of an impermeable barrier below the stream bed in this area. 

Area 4 is the easternmost study area The portion of Area 4 abutting Pleasant Street is owned by 
the Massachusetts Highway Department, and has been found to contain reportable concentrations 
of PAW in soil and groundwater. The Massachusetts Highway Department has reported t h  
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condition to the MADEP, and has filed a Downgradient Property Status (DPS) Opinion for that 
parcel. The DPS is based on the fact that soil impacts in Area 4 appear to be present w i t h  the 
historic river channel but not outside the channel, suggesting an upgradient htoric source. PAHs 
are present in subsurface soils in this area, particularly at depths of 16 to 18 feet below grade, 
believed to correspond to the historic river bed. Black particles with a distinct naphthalene odor 
suggestive of coal tar were observed in soil from this depth within the former river channel. Soils 
collected from beyond the estimated historic lateral extent of the river did not contain elevated 
PAH concentrations or odorous black particles. 

No reportable conditions were identified in the portion of Area 4 owned by the City. 
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APPENDIX A 
LIMITATIONS 



LIMITATIONS 

I .  The observations presented in this report were made under the conditions described herein. 
The conclusions presented in this report were based solely upon the services described in the 
report and not on scientific tasks or procedures beyond the scope of the project or the time 
and budgetary constraints imposed by the client. 

2. In preparing the report, O'ReiUy, Talbot, Okun & Associates, Inc. relied on certain 
information provided by state and local officials and other parties referenced herein, and on 
information contained in the files of state or local regulatory agencies. Although there may 
have been some degree of overlap in the dormation provided by these sources, O'ReiUy, 
Talbot, Okun & Associates, Inc. did not attempt to independently venfy the accuracy or 
completeness of all information reviewed or received during the course of this assessment. 

3. Observations were made of the site and of the structures on the Site as indicated w i t h  the 
report. Where access to portions of the site or to structures on the site was unavailable or 
lunited, we render no opinion as to the presence or hazardous materials or oil, or to the 
presence of indirect information relating to hazardous materials or oil in that portion of the 
site. In addition, we render no opinion as to the presence of hazardous materials or oil, where 
direct observations of portions of the Site where obstructed by objects or coverings on or 
over these surfaces. 

4. Unless otherwise specified in the Report, we did not perform testing or analyses to determine 
the presence or concentration or concentration of asbestos or polychlorinated biphenyls 
(PCBs) at the Site or in the environment at the Site. 

5 .  The purpose of this Report was to assess the physical characteristics of the subject site with 
respect to the presence of oil and/or hazardous material (OHM) in soil or groundwater at the 
Site, and to assess risk associated with detected OHM, within the meaning of the 
Massachusetts Contingency Plan (MCP), 3 10 CMR 40.0000. No specific attempt was made 
to check on the compliance of present or past owners or operators of the Site with federal, 
state, or local laws and regulations, environmental or otherwise. 

6. Risk assessment was performed in accordance with generally accepted practices of 
government agencies and other consultants conducting similar characterizations. The findmgs 
of the risk characterization are dependent on numerous assumptions and uncertainties 
inherent in the risk assessment process. Therefore, the findmgs of the risk assessment should 
not be interpreted as an absolute characterization of actual risks, but as general indicators 
highlighting potential sources of risk at the site. Although the range of uncertainty in the risk 
characterization has not (and cannot) be quantified, the use of conservative assumptions 
throughout the process would be expected to err on the side of protection of human health 
and the environment. 

7. Cost estimates may have been developed for remedial actions considered potentially 
applicable at the Site. These estimates are p r e h a r y  and were developed for the purpose of 
comparing alternative response actions. They are based upon published dormation, 
&cussions with remediation contracton and our experience at other sites. Actual cost will 

vary. 



LIMITATIONS 

- 
8. Our report was prepared for the exclusive benefit of City of Northampton. The report and its 

conclusions is not extended to thlrd parties or future property owners. We acknowledge 
copies of our report may be submitted to Massachusetts Department of Environmental 
Protection W E P )  for MCP compliance purposes. 
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- 
Area 1, facing north: Wetlands and Felt Building 

Area 2, facing south: Veteran's field 

Border of parcels 1 and 2, facing west: 
Veteran's field and woodlands 

Area 2, facing west: 
Footpath; overgrown river channel on left 
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Table 4-1. Summary Of Analytical Data - Soil * 
TBA Investigation - Roundhouse Parking Lot - MayIJune 2001 

MCP Reportable 
Concentrations 

** 
RCS-1 

-- 
10 
30 
1,000 - 
1,000 
500 
1,000 
100 - 
300 - 
- 
20 
300 - 
400 -- 
8 
400 

2,500 

TB-6 
6 - 7 

ME-6 
5~0101  

6,330 
1.0 U 

0.90 J 
51.3 
2,400 
18 3 
4.8 
13 6 
0 22 UJ 
8,870 
26.0 
2,700 
224 
0 07 
13 8 
877 J 
0.91 UJ 
179 
1.2 UJ 
19.1 
46.1 

8 1 159002 
81 159002 
MA02B5 

TB-5 
12 - 13 
ME-5 

5130101 

NA 
N A 
NA 
NA 
NA 
N A 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N A 
NA 
NA 
NA 
NA 

81 159001 
81159001 

TB-3 
18-20 
ME-1 

so9101 

3 1,600 
15U 
7 0 
317 

4,030 
55 8 
30.5 
66 4 
0 32 UJ 

53,900 
21 0 

16,500 
1,060 
008 U 
61.5 

10,500 J 
1.4 UJ 
503 J 
1 7 UJ 
76 1 
159 

81 142001 
81 142001 
MAO2BO 

TB-2 
12 - 14 
ME3  

5/29/01 

4,620 
13J 
1 1 J  
50 2 
1,720 
15.0 
4 5 
32.8 
0.24 UJ 
8,870 
300 

2,180 
104 
0.12 
12.5 
669 J 
l 0 UJ 
152 
1 3 UJ 
19 6 
128 

8 1 142003 
8 1 142003 
MA02B2 

LOCATION NAME 
SAMPLE DEPTH (ft bgs) 

M&E SAMPLE ID 
DATE SAMPLED 

COMMENTS 

INORGANICS - RAS fmdke) 
Alumlnum 
Antimony 
Arsen~c 
Barium 
Calctum 
Chrom~um 
Cobalt 
Copper 
Cvamde 
Iron 
Lead 
Mameslum 
Manganese 
Mercw 
Nlckel 
Potassium 
Selen~um 
Sod~um 
Thallrum 
Vanad~um 
Z~nc 

1,AR SAMPLE ID 
Volat~le Petroleum Hydrocarbons 
Extractable Petroleum Hydrocarbons 
Inorganics (MetalsICvanlde) 

TB-4 
10 - 12 
ME-4 

s/30101 

NA 
N A 
NA 
NA 
NA 
NA 
NA 
N A 
0 24 UJ 
NA 
NA 
N A 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N A 
N A 

81 142004 
81 142004 
MA02B3 

TB-1 
16 - 17 
ME-2 

5n9101 

29,300 
14J 
5 9 
324 

3,060 
54 2 
28 9 
57 7 
0.29 UJ 

50,800 
24 7 

13,300 
650 
0.07 U 
55.2 
8,560 J 
23 J 
492 J 
16J 
71 3 
1 64 

81 142002 
81 142002 
MAO2Bl 
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TB-5 
12 - 13 
ME-5 

5/30/01 

NA 
NA 
NA 
NA 
NA 
N A 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

TB-4 
10 - 12 
ME-4 

5/30/01 

------ 

NA 
NA 
NA 
N A 
N A 
N A 
NA 
N A 
0 24 UJ 
NA 
N A 
N A 
NA 
NA 
NA 
N A 
N A 
NA 
NA 
N A 
NA 

81 142004 
8 1 142004 
MA02B3 

TB-3 
18 - 20 
ME-1 

5R9/01 

3 1,600 
15U 
7 0 
317 

4.030 
55 8 
30 5 
66 4 
0.32 UJ 

53,900 
21 0 

16,500 
1,060 
008 U 
61 5 

10,500 J 
1 4 UJ 
503 J 
1 7 W  
76 1 
159 ---- 

81 142001 
81 142001 
MA0280 

81 159001 8 1 159002 
81159001 8 1 159002 

h4A02B5 

TB-6 
6 - 7 

ME-6 
5/30/01 

6,330 
IOU 

0.90 J 
51 3 
2,400 
18 3 
4 8 
13 6 
0 22 UJ 
8,870 
26.0 
2,700 
224 
0 07 
13.8 
877 J 
0 91 UJ 
179 
1.2 UJ 
19.1 
46.1 

TB-2 
12 - 14 
ME-3 

5/29/01 

4,620 
13J 
1 1 J  
50 2 
1,720 
15 0 
4 5 
32 8 
0.24 UJ 
8,870 
300 

2,180 
104 
0 12 
12.5 
669 J 
1 0 UJ 
152 
1 3 UJ 
19 6 
128 

8 1 142003 
81 142003 
MA02B2 

LOCATION NAME 
SAMPLE DEPTH (ft bgs) 

M&E SAMPLE ID 
DATE SAMPLED 

COMMENTS 

MCP Reportable 
Concentrations 

** 
RCSl 

-- 
10 
30 
1,000 - 
1.000 
500 
1.000 
100 - 
300 - - 
20 
300 - 
400 .- 
8 
400 
2,500 

TB-I 
16 - 17 
ME-2 

5/29/01 

INORGANICS - RAS hdkd 
Alum~num 
Antimony 
Arsen~c 
Bar~um 
Calcium 
Chromlum 
Cobalt 
Copper 
Cyanide 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nlckel 
Potassium 
Selenium 
Sod~um 
Thall~um 
Vanad~um 
Z ~ n c  

I.AR SAMPLE ID 

29,300 
14 J 
5 9 
324 

3,060 
54 2 
28 9 
57 7 
0 29 UJ 

50,800 
24 7 

13,300 
650 
007 U 
55 2 
8,560 J 
23 J 
492 J 
16J 
71 3 
1 64 

Volat~le Petroleum Hydrocarbons 
Extractable Petroleum Hydrocarbons 
Inorganics (MetaldCvan~de) 

8 1 142002 
81 142002 
MA02B 1 
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LOCATION NAME 
SAMPLE DEPTH (tt bgs) 

M&E SAMPLE ID 
DATE SAMPLED 

COMMENTS 

INORGANICS - RAS (mdkg) 
Alumrnum 
Antrmonv 
Arsenrc 
Barrum 
Cdcrum 
Chromrum 
Cobalt 
Copper 
Cyanrde 
Iron 
Lead 
Magnesrum 
Manganese 
Mercury 
Nrckel 
Potasslum 
Selenrum 
Sod~urn 
Thallrum 
Vanadrum 
Zrnc 

LAB SAMPLE ID 
Volatrle Petroleum Hydrocarbons 
Extractable Petroleum Hydrocarbons 
Inorganrcs (MetaldCyanrde) 

TB-7 ' 

15 - 17 
ME-7 

5/31/01 

8,490 
I O U  

078 J 
37 2 

1,300 
16 7 
6 3 

14 3 
021 W 

12,400 
7 1 

3,140 
214 

005 U 
13 6 

1,390 J 
0 92 UJ 
25 1 
1.2 UJ 

20 2 
37 0 

81 159003 
8 1 159003 
MA02B6 

5 - 7  
ME-8 

5/31/01 

10,400 
1 3 J  
3 5 

80 8 
15,400 

17 8 
9 0 

22 2 
0 24 UJ 

15,900 
54 9 

3.950 
351 

0 06 U 
17 8 

2.130 J 
I 0  UJ 

277 
1 3 UJ 

26 8 
52 1 

81 159004 
8 1 159004 
MAO2B7 

MCP Reportable 
Concentrations 

RCS-I 

- 
10 
30 

1,000 - 
I ,000 
500 

1,000 
100 - 
300 - 
- 
20 
300 
- 

400 - 
8 

400 
2,500 

TB-8 TB-9 
16 

ME-10 (2) 
5/31/01 

3,050 
I I U  

078 U 
17 0 
93 1 
7 2 
2 6 
6 3 

0 56 J 
5,280 

4 4 
1,180 
64 0 
006 U 
6 8 
505 J 

0 97 UJ 
115 
1 2 UJ 
7 8 

20 3 

81 159005 
8 1 159005 
MA02B9 

10 
ME-9 

5/31/01 

5,260 
I I U 

0 87 J 
39 8 

1,200 
12 0 
4 7 

10 2 
0 22 UJ 

8,980 
8 4 

2,060 
209 
005 U 
9 3 
882 J 

0 95 UJ 
93 5 

1 2 UJ 
14 2 
23 1 

8 1 159007 
8 1 159007 
MA02B8 

- 17 
KME-10 (2) 

5/31/01 
FD 

N A 
N A 
N A 
NA 
NA 
N A 
N A 
NA 
N A 
N A 
NA 
N A 
N A 
N A 
NA 
N A 
N A 
N A 
NA 
NA 
NA 

81 159006 
81 159006 

- 12 
KME-I1 
5/31/01 
FD 

5,910 
1 1 U  

0 77 U 
42 3 

1,300 
13.9 
5 4 

11 9 
0 22 UJ 

10,400 
10 3 

2,360 
229 

006 U 
10 6 
955 J 
0 96 UJ 
118 
1.2 UJ 

15 7 
27 6 

MAO2CO 



TABLE 4-1 NOTES: 

1. Hydrocarbon ranges are adjusted to exclude the concentration of target and QC (surrogate) analytes. 
2. Refer to Section 3.3 of the TBA report for an explanation of the field duplicate results 

* - Validated data is presented. Analyte presented if it was detected in at least one sample from this grouping. 
** - Values shown for standards are in the same units as the analytical data. 

MADEP Criteria 
MCP Reportable Concentrations, 3 10 CMR 40.0000 Subpart P Massachusetts Oil and Hazardous Material List 
"--" indicates no MCP Reportable Concentration available 

ft bgs - feet below ground surface 
. FD - Field Duplicate 
, J - Quantitation is approximate due to limitations identified in the quality control review. 

NA - Not analyzed. 
U - Value reported is the sample-specific detection limit. 

/Bold1 - indicates value greater than applicable MCP reportable concentration 
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Table 4-2. Summary Of Analytical Data - Groundwater * 
-TBA Investigation - Roundhouse Parking Lot - MayJJune 2001 
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LOCATION NAME 
SAMPLE DEPTH (tt bgs) ** 

M&E SAMPLE ID 
DATE SAMPLED 

COMMENTS 

PARAMETER/ANALYTE- 

VOLATILE PETROLEUM 
CS-CR Al~phat~cs (1) 
C9-CI2 Aliphat~cs ( I )  
C9-Clo Aromatics (1) 

Benzene 
Toluene 
Ethyl benzene 
mlp-Xylene 
o-Xylene 
Naphthalene 

EXTRACTABLE PETROLEUM 
C9-Clx Aliphat~cs (I) 
CL9-C36 Aliphatics (1) 
CI I-CZ2 Aromat~cs (1) 

Acenaphthene 
Acenaphthy lene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Fluoranthene 
Fluorene 
Naphthalene 
Phenanthene 
Pyrene 
2-Methylnapthalene 

MWRB-2 
15 - 25 
ME-3 
6/5/01 

HYDROCARBONS - 
100 U 
20 U 
30 U 

5 U 
15 U 
5 U 
20 U 
10 U 
10 U 

HYDROCARBONS - 
30 UJ 
40 U 
85 U 

5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
6 
5 U 
5 U 
5 U 

MWRB-7 
15 - 25 
ME-7 
6/6/01 

100 U 
840 

3,900 

190 
15 U 
600 
400 
290 

2,900 

370 J 
40 u 
550 

62 
5 U 
7 
5 U 
5 U 
5 U 
22 
740 
34 

5 U 
190 

MWRB-6 
10 - 20 
M E 4  
6/6/01 

350-p 
1.200 
7.400 

670 
190 

1,600 
420 
520 

6.200 

810 J 
40 U 

3,100 

250 
35 
32 
20 
8 
57 
73 

2,200 
120 
52 
520 

MWRB-4 
10 

ME-4 
6/5/01 

MADEP-VPH-98-1 (I. 
100 U 
24 
39 

5 U 
15 U 
5 U  
20 U 
10 u 
30 

MADEP-EPH-98-1 
30 UJ 
160 J 
85 U 

5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
19 
5 
5 U 
5 U 

MWRB-8 
12 - 22 
ME-8 
6/5/01 

910 
140 

5.100 

1,000 
800 
130 
360 
160 

3,600 

460 J 
40 U 
85 U 

5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
19 
5 
5 U 
5 U 

- 20 
KME-4 
6/5/01 

FD 

dl 
100 U 
28 
37 

5 U 
15 U 
5 U 
20 U 
10 u 
33 

fue/l) 
30 UJ 
40 UJ 
85 U 

5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
22 
5 
5 U 
5 U 

MCP Reportable 
Concentrations 

*tt 

RCGW-2 

1,000 
1,000 
4,000 

2,000 
6,000 
4,000 
6,000 
6,000 
6,000 

1,000 
20,000 
30,000 

5,000 
3,000 
600 
3,000 
3,000 
200 
3,000 
60,000 
50 
3,000 
3,000 



Table 4-2. Summary Of Analytical Data -- Groundwater * 
-TBA Investigation - Roundhouse Parking Lot - MayiJune 2001 

Page 1 of 3 

LOCATION NAME 
SAMPLE DEPTH (ft bgs) ** 

M&E SAMPLE ID 
DATE SAMPLED 

COMMENTS 

PARAMETER/ANALYTE- 

VOLATILE PETROLEUM 
CJ-C,, Allphatics (1) 
C9-CI2 Al~phattcs (1) 
C9-Clo Aromatics (1) 

Benzene 
Toluene 
Ethylbenzene 
m/p-Xylene 
o-Xylene 
Naphthalene 

EXTRACTABLE PETROLEUM 
C9-Clx Al~phat~cs (1) 
C19-c36 Al~phat~cs (1) 
CII-C22 Aromatics (I) 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Fluoranthene 
Fluorene 
Naphthalene 
Phenanthene 
F'yrene 
2-Methylnapthalene 

MWRB-2 
15 - 25 
ME-3 
6/5/01 

HYDROCARBONS - 
100 U 
20 U 
30 U 

5 U 
15 U 
5 U 
20 U 
10 U 
10 U 

HYDROCARBONS - 
30 UJ 
40 U 
85 U 

5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
6 
5 U 
5 U 
5 U 

MWRB-4 MWRB-6 
10 -20 
M E 6  
6/6/01 

350 
1,200 
7.400 

670 
190 

1,600 
420 

, 520 
6.200 

810 J 
40 U 

3,100 

250 
35 
32 
20 
8 
57 
73 

2.200 
120 
52 
520 

10 
ME-4 
61510 1 

MADEP-VPH-98-Ih 
100 U 
24 
39 

5 U 
I5 U 
5 U 
20 U 
10 U 
30 

MADEP-EPH-98-1 
30 UJ 
160 J 
85 U 

5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
19 
5 
5 U 
5 U 

- 20 
KME-4 
6/5/01 

FD 

ell) 
100 U 
28 
37 

5 U 
15 U 
5 U 
20 U 
10 U 
33 

(udl) 
30 UJ 
40 UJ 
85 U 

S U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
22 
5 
5 U 
5 U 

MW/TB-7 
15 - 25 
ME-7 
61610 1 

100 U 
840 

3,900 

190 
I5 U 
600 
400 
290 

2,900 

370 J 
40 U 
550 

62 
5 U 
7 
5 U 
5 U 
5 U 
22 
740 
34 
5U 

190 

M W R B S  
12 - 22 
ME-8 
6/5/01 

910 
140 

5.100 

1,000 
800 
130 
360 
160 

3,600 

460 J 
40 U 
85 U 

5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
5 U 
19 
5 
5 U 
5 U 

MCP Reportable 
Concentrations 

tt* 

RCGW-2 - 

1,000 
1,000 
4,000 

2,000 
6,000 
4,000 
6,000 
6,000 
6,000 

1,000 
20,000 
30,000 

5,000 
3,000 
600 
3,000 
3,000 
200 
3,000 
60,000 
50 
3,000 
3,000 



TABLE 4-2 NOTES: 

1. Hydrocarbon ranges are adjusted to exclude the concentration of target and QC (surrogate) analytes. 

* - Validated data is presented. Analyte presented if it was detected in at least one sample from this grouping. 
** - Screened interval depth. 
*** - Values shown for standards are in the same units as the analytical data. 

MADEP Criteria 
MCP Reportable Concentrations, 3 10 CMR 40.0000 Subpart P Massachusetts Oil and Hazardous Material List 
,"--" indicates no MCP Reportable Concentration available 

ft bgs - feet below ground surface 
FD - Field Duplicate 
J - Quantitation is approximate due to limitations identified in the quality control review. 
R - Value is rejected. 
U - Value reported is the sample-specific detection limit. 

- indicates value greater than applicable MCP repoable concentration 

Page 3 of 3 





STL Billerica 
149 Rangeway Road 

Tighe & Bond, Inc. North Bdlerrca, MA 01862 

53 Southampton Road Tel: 978 667 1400 
Westfield, MA 01085 Fax: 978 667 7871 

www.stl-1nc.corn 

Attention: Melissa Parsons 
STL Job #: 31419 August 21,2002 
Billing Ref. : Proj# N-484- 1-72 (1 160) 

Dear Melissa: 

Please find enclosed one (1) PLM photomicrograph, one (1) SEM photomicrograph and 
one (1) EDX spectrum of the black material detected in the sample that you submitted for coal/coaI 
flyash identification by SEMIEDX and PLM. 

METHODS: 

A portion of each sample was dried in a drying oven to remove any moisture and examined - 
under a stereo microscope. A number of black grains, consistent in appearance to coal or coal 
flyash, were picked out of the dried soil sample. A portion of these black grains were ground into 
a powder with a mortar and pestle and mounted in index of refraction liquid (n=1.605) on a glass 
slide for the Polarized Light Microscope (PLM) examination. Another portion of these black 
grains were mounted on double-sided tape and coated with evaporated graphite which improves 
image quality. This sample was then examined under a Scanning Electron Microscope (SEM). 
An Energy Dispersive X-Ray (EDX) analysis was conducted during the SEM examination of these 
grains to determine their elemental composition. Photomicrographs were taken of the sample both 
by PLM and by SEM to document the morphology of the grains. 

STL Billerica is a part of Severn Trent Laboratories, Inc. 



STL Billerica 

FINDINGS : MW-2 

Please refer to the PLM and SEM photomicrographs as well as the EDX spectrum. 
This sample contained one type of black grain. The particles appear as irregularly shaped 

opaque grains under the PLM (photo #1) which are partially dissolving as a yellow to orange- 
brown color in the refractive index oil. The texture of the black grains was extremely soft and 
jelly-like. The SEM photomicrograph (#0000) shows both a smooth and globular surface. The 
EDX spectrum exhibits a very strong concentration of s u l k  and a trace of silicon. These 
characteristics and elemental ratios are consistent with various tar derivatives. 

DISCUSSION: 

The EDX data, texture and morphology of the grains as seen by the PLM and SEM were 
consistent for the presence of a light to moderate concentration of tar derivatives in sample MW-2. 
No coal, coal ash or wood ash was detected. 

Should you have further questions, or need additional information, please do not hesitate to 
contact me or client services at any time. 

Sincerely, 

Ernest T. Dobi, Ph.D 
Manager, Microscopy Services 

STL B~l ler~ca is a part of Severn Trent Laboratories, inc 



Revision No. 0 
Date 12128101 
Page 1 of 50 

I 
a TARGETED BROWNFIELDS ASSESSMENT 

SOIL GAS SURVEY REPORT 
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TABLE 7 
ROUNDHOUSE PARKING LOT 

SOIL GAS CANISTlER 
SUMMARY DATA 12/5/01 

Carbon Disulfide 

EthylIVinyl Acetate 

Trichlorofluoromethane (F11) 

IDENTIFIED 

I -Methylnaphthalene 

( 

I 
I 
a 
1 

NOTES: 

t Only those compounds detected above their reporting limits are presented on the table. 

J = Estmated Value 
= Estimated value, below the calibration range 
: not detected above RL, RL shown in parentheses 

= Roundhouse Building ! = Municipal Bu l ing  
pH = Joseph H. Mdlonald House Public Housing 
IS = Parking Lot Island West of the Roundhouse Plaza 
NS = New South Street Apartment Building 

I$-Dihydm- l,4-Methanonaphthalene 

1,2,3-Trimethylbenzene 

I -Propynylbenzene 

2-Propen ylbenzene 

2-Ethenyl-l $-Dimethylbenzne 

1.2.4.5-~etrarneth)lbenzene 

Merhyl(1 -Methylethenyl) Benzene 

lndane 

lndene 

I-Methylene-IH-Indmc 

I -Ethylidene-1 H-Indene 

3-Phenyl- 1,2-Butadiene 

hBicyclo[4.4.1] Undeca 1,3,5,7,9-Pcntane 

ND 
56 J 

ND 
58 J 
25 J 

35 J 

22 J 

44 J 

94 J 

280 J 

ND 
40 J 
ND 

5 J  
4.4 J 

10 1 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
4.2 J 

ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
15 J 

ND 
ND . 
ND 

NO 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
NO 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
NO 
NO 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
N D 
ND 
ND 
ND 





APPENDIX D 
BORING LOGS 



PROJECT: 

0 'REILL Y, TALBOT & OKUN ASSOCIA TES, INC. 
ENZTR ON'FIEiVTA L AAVD GE 0 TE CHlVICA L EIVGIVEERIIVC CONSUL TAICTTS 

HAND AUGERED BORIXG RECORD 

CITY/STA TE: (13 3 do 
SAiVfPLING PERSONVEL: ' L ( r ' i r  Y d t  ~%lbt/ ,4-\dc, !lc\ i &/ r;i 
DATE: ~ ( ~ ~ 1 ~ 3  WEATHER: (&- 9' A 70 $ 

17 

I 
1 

SAzR/lPLE DESIGNA TION: 1 /-(- $ SAMPLINGSEQUENCENO. $ 5  
; ,+ t  ',+.+L/ EQUIPMENT USED: lL~ . -p l  .- 

EASE OF AD VANCEMEllT: I AVERAGE I DIFFICULT . 3 '1 

4 ,d . d L , . 3  ,, .tr $ d. +< 
OBSER VA TIONS: ) 

MA TERLALS E l K O  UNTERED (soil descviptzon): , 

8 (*iw'] A,&'* (;Ad&& c.4- 
6% r i L + i7L [d /dl c* iic 

ODOR: @I Petroleum 1 Other (describe): I? c~ = i) 
SAIIlPL E B 0 TTL ES: 

MISC. NOTESILOCATION SKETCH: 

ANALYSIS 

Cf'/% ?4-? 
( i .AP-c', , SO* 

BOTTLES (number & type) 
, l/,d.!%< '.j-c 

\ c "&A 5 d ( j  

PRESERVATIVE (type&amount) 
* 

-- ". 



I)... 3 
4 

PROJECT: 

0 'REIL L Y,  TA L B 0 T & 0KLl.V ASS0 CIA TES, INC. 
E,VWR OIV~I~E~VTAL A:VD GE 0 TE CHiVICAL E:VGINEERIfVG COrVSUL TA NTS 

HAWD AUGERED BORING RECORD 

~4'& e'bd ~ b ! '  PROJECTNO.: ~gf;-iJ<'d / 
CITY/STA TE: d LJ 
SAMPLING PERSONNEL: A./z 
DATE: L ( ~ 5 1 ;  3 PY&A THER : p + ~ d ~ ~ i A  ,Iu j 

-3 
SAMPLE k - v SAMPLING SEQUENCE No. - $. 3 
EQUIPMENT USED: [;,*,J CsL ,j- 

EASE OFADVANCEMEIYT: SY / AVERAGE / DIFFICULT 0 
OBSER VA TIONS: 
MATERIALS ENCO UlVTERED (soil descviption) : 

ODOR: @ Petroleum / Other (describe): 17 )h -/ dp 

SAMPLE BOTTLES: 

MISC. NOTESILOCATION SKETCH: 

L&hi\ L&L&, .(,, / Y \ 3 ] 1 1 1 . , ~  I 

PRESERVATIVE (type&amount) 
- 
I-cc- 

ANUYSIS 
'r,' f ( &  &4JR/L% 

t i  13.6~ ,id 
I 

BOTTLES (number & type) 
2 - i( 2; ~tl,'7& V 

,L - p " 2  C U L ~  



0 'REILL Y, TALBOT & OKLQV ASSOCIA TES, INC. 
E,VJ?R OX.44ENTAL ALVD GE 0 TECHNICAL ENGINEERING CONSUL TA NTS 

PROJECT: 

HAND AUGERED BORING RECORD q ,'G 

/ 72- PROJECTNO.: 2;5-35-6/ 
CITY/STA TE: ,4Jd7(~: 

SAhfPLING PERSONN L: P 1 
DATE: 1 / 2 3  03 FEATHER: 7 

/-l .n[~i $( y ~ : <  

SAMPLE DESIGNA TION: /j ;>: - 3 
,. . \  SAMPLING SEQUElVCE No. 3 3 

EQUIPMENT USED: 

EASE OF AD 1 DIFFICULT 

OBSER VA TIONS: 
MATERIALS ENCOUNTERED (soil description): L~h R. sf b i, , 

/ Petroleum / Other (describe): -p(r(3 *C r> 

SAMPLE BOTTLES: 

ANALYSIS I BOTTLES (number & t v ~ e )  I PRESERVATIVE (tvue&amount) 11 

MISC. NOTESILOCATION SKETCH: -, . I'L l .)L ~5ik 8 - z 1  
I / 



/' 
0 'REILL Y ,  TAL BO T & OKUN ASSOCIA TES, INC. , $, - -@< ,+ 

EN VlR 01liiME~ilrTAL AND GE 0 TE CHlVICAL ENGIVEERING CONSUL TANTS . '.' 

HAND AUGERED BORKVG RECORD 

PROJECT: 
\ .  ,&[([/ l~ ( bkq PROJECT NO.: ,,jGF54&0/ 

CITY/STA TE: . ~ ~ ~ c ; 2 . L d , ~ ' -  .z'&?- 
SAMPLING PERSONNEL: %,.--ph [ ['wdz8cc; 
DATE: &/7$ /L,J 5 

- 
FVEA THER: 

SAMPLENAME: Depth: / '  Sampling Sequence No. / 6 / 
EQUIPMENT USED: ~~il'i&i)p /shovel / other: 

C---- 

EASE OFADVANCEikIENT: EASY 1 AVERAGE / D ICU t Total depth: / ~3 
OBSERVATIONS: 
MATERIALS ENCOUNTERED (soil description): L / ~ , ~  ~4 #,4 L L~C* LI 

&cd2dkd <$, Jbt $kh *,$zF,7 --Lo ,+ kp 
1 J 

one 1 Petroleum 1 Other (describe): 

PID oDoR: Rea $' zng: ;-,b ppmv referenced to benzene 

SAMPLE BOTTLES: 

MISC. NOTES/LOCATION SKETCH: 



0 'REILL 1; TALB OT & OKC'l't: A S S 0  CIA TES, IlVC. 
EiVYdR OjVikdEiVTAL A:YD GE OTE CHNICA L ElVGIiVEERlVG COiYS UL TArVTS 

H,L;UD AUGERED BORING RECORD 

PROJECT: 4 V L - b  t  ELL+^ PROJECTNO.: m54-3-0 / 
CITYBTA TE: A-p-tik4bai-Y. 

1 

SA~WPLAVG PERSO~WVEL: ~i;,t ,Lox>d4vih. c- ', 
DATE: M Y E A T H E R :  

L '  1 

SAltfPLE DESIGNA TIOiV: jJH - 5 SAMPLIiVG &TQ UE/VCE No. / 
EQUPIMEMUSED: . --$dib L M ~  ~ * z h * ,  K S ? ~ , , ~  

EASE OF AD VANCEBIENT: i lVER4GE / DIFFICULT 

iVfATERIALS ENCOUNTERED (soil description): 

- 
ODOR: None 1 Petrole~rn / F i r  (&scribe): ?,&rc iy 'L,, 

*-- 1 

SAiFfPL E BOTTLES: 

MISC. NOTESILOCATION SKETCH: 



0 'REIL L Y, TA LB 0 T & OK UN ASSO CIA TES, INC. 
EiVV7ROlViVlEiVTAL AiVD GEOTECHiYICAt ElVGIlVEERIlVG COiVSULTANTS 

H,4ND AUGERED BORING RECORD 

PROJECT: x i  / ? r . c l ~  ; PROJECT NO.: z35-Ci j-'o/ 
CITY/STA TE: ' &(* /~*h4-~74 ,,&,& 
SAMPLING &(' 

" 
~zGi4*& - , [Z*dLdq P L ~ L L V - A ~  q. 

I 

DATE: FVEA THER : C ; L ~ L I L . L &  4 F ~ @ - F  

62 

SAMPLE DESIGNA TION: a t l ~  SAMPLING SEQ UE~VCE N O  7- 9 -1 
i 

EQUIPMENT USED: ;[ ( L  fk*th----- J 

EASE OF ADVANCEkIEiVT: EASY /,AVERAG / DIFFICULT d 
OBSER VA TIONS: 
MA TERIALS ENCO UiVTERED (soil description): 

, - 

ODOR: d o n  Petroleum 1 Other (describe): d 

MISC. NOTESILOCATION SKETCH: 



E~Vtl'lRO_ViVIE~VTAL A LVD GEOTE CHVICA L ElVGIrVEERIiVG CONSUL TA NTS 

PROJECT: 
CITY/STA TE: 

HAND A U G E N D  BORING RECORD 

, - /(. PROJECT NO.: 
/ ~ i & d ~  

SAWLING b$v , 4 ~ 2  . 

DATE: FVEA~HER: 

SAiVIPL E DESIGNA TION: f l  3.C(% SAMPLING SEQUENCE No. 3 # 7 
EQUIPMENT USED: j ' L{;&t,;' 

1 L -.Y?w- 
EASE OF AD VANCEMENT: EASY I E 1 DIFFICULT 

OBSER VA TIONS: 
/ 

MATERIALS ENCOUrVTERED (soil description): ) , t / f l q  r &,I] k &/hr  , r i q & l - c  

ODOR: k 1 Petroleum 1 Other (describe): G P r D  --/Y'b 

SAlVIPL E B 0 TTL ES: 

MISC. NOTESILOCATION SKETCH: 

ANALYSIS 

62d5i'~.?dfi,/t-/3,&.L:d 
BOTTLES (numb 

1 4 G (*(& 

PRESERVATIVE (type&amoun t) 
<-- 

/&I,$s fiki 2%-c 6 j (&& &+,.Ad+Z 
J u - 



0 'REIL L Y, TALB 0 T & OKLW ASS0 CIA TES, INC. 
ElVVIR OiVIVIEE\TTAL AND GE 0 TECHNICAL EXGAVE EMNG COlVS UL TA NTS 

HAND AUGERED BORING RECORD 

PROJECT: '/I- R, PROJECT NO. : 

CITY/STA TE: /v&& 
b . &. 

DATE: W ~ A  THER: 
I? fl- 

SAMPLE DESIGNA TION: d f ( 4  SAMPLING SEQUENCE NO. L/ & 7 
EQUIPMENT USED: /w,h lL ;,..FA 

EASE OF ADVANCEMENT: EASY 1 A Y E R A Y  / DIFFICULT 

OBSER VA TIONS: 
MATERIALS ENCOUNTERED (soil description): 

1 Petroleum / Other (describe): 7 1 7 )  . '$3 

SAMPLE BOTTLES: 

ANALYSIS I ,  BOTTLES (number & type) PRESERVATIVE (type&amount) 

/ -4 Lf-2" ~ ~ 4 b 3 ,  7 

MISC. NOTESILOCATION SKETCH: 



0 'REILL Y ,  TALBOT & OKUNASSOCIA TES, INC 
ENHR ONiMEiVTA L AND GE 0 TECHNICAL ENGIfVEERING CONSUL TA NTS 

HAWD AUGERED BORING RECORD 

PROJECT: Id - {L - PROJECT NO. : 

CITY/STA TE: ' d d 6  

SAMPLIVG PERSONNEL: ~ ' d ,  ,&& 
DATE: L ( 6 3  (05 ~ V E A T H ~ R :  , bc. * r- 
SAMPLE DESIGNATION: 2kt i / SAMPLING SEQUENCE NO. 5 f 

EASE OFADVANCEMElVT: EASY I AVERAGE 1 D 4 -L1t*c c 2 & 4  iL7. L qi2 

OBSER VA TIONS: 
MA TERlALS ENCOUNTERED (soil description): 

f 
6' mt7cz.irL.i~ ,+LC L 3 - C  54-A , t, 

J 

ODOR: *petroleum / Other (describe): v, 0 /l)h 

SAMPLE BOTTLES: 

MISC. NOTESILOCATION SKETCH: 

I 

ANALYSIS 
L; i+lUC , E t Y ,  &- 
fF"(3 Y L L & J 5 ,  CI3& 

y?-'-- 

BOTTLES (number & type) 
( Y e - +  
/ 3JZ--J(ea*_ 

PRESERVATIVE (type&amount) 

1 ~ l u l  - e. 



0 'REILL Y,  TALBOT & OKUiV ASSOCIA TES, INC. 
EiVCTR ONiVlEiVTA L AND GE 0 TE CHiVICA L ENGINEERING COlVS UL TAIVTS 

HAND AUGERED BORING RECORD 

PROJECT: /k.l .l( (2. PROJECT NO. : 

CITY/STA TE: / J L ? / ~  

SAhfPLING PE SONNEL: djd. . d d j .  P DATE c f " ( 1 3  ZVEATHER: b, l+ 

SAMPLE DESIGNA TION: 2 5 SAMPLING SEQUENCE NO. 

EQUIPMENT USED: , ,$"- 

EASE OFADVANCEMENT: EASY 1 AVERAGE / D FICU 

OBSER VA TIONS: 
MATERIALS ENCOUNTERED (soil description): 1. r 5 c G w &  - c V q 4 f  di(( ) 

ODOR: Petroleum I Other (describe): 7 tr) 
I 

SAMPLE BOTTLES: 

MISC. NOTESILOCATION SKETCH: 
t I 

ANALYSIS 
@ H ,  p&i, 43R~,c*i 

BOTTLES (number & type) 
( 4 17- L-UCC~Z c 

PRESERVATIVE (type&amount) - 



p . ~ I  

0 'REILL Y ,  TAL BOT & OKUN ASSOCIATES, INC. 
;jd3.-- f'?yF2 

OZz 
EIYflRONlMEiVTAL AND GEO TECHNICAL EiVGINEERING CONSUL TAlVTS 

HL4iiD AUGERED BORING RECORD 

PROJECT: /y,'?( /2 PROJECT NO.: 

CITY/STA TE: / z ) J ~ ? ( u  

SAMPLING PERSONNEL: . g , / 2  
DATE L(LO(L,? ~ E A  THER: WS 
SAMPLE DESIGNA TION: 1 4 6  SAMPLING SEQUENCE NO. ;/ 8 7 
EQUIPMENT USED: LL- d wLyx---- 

EASE OF ADVANCEMENT: EASY I E 1 DIFFICULT 

OBSER VA TIONS: 
MATERIALS ENCOUNTERED /soil description): &d2k , & 3tL M, 

J 
/ V 

ODOR: @ I Petroleum 1 Other (describe): /p 5 0  
Y - 

SAMPLE BOTTLES: 

ANALYSIS BOTTLES (number & type) PRESERVATIVE (type&amoun t )  

I 4  -4 - 
\ -a C L  L -.-c-c. 

MISC. NOTESILOCATION SKETCH: 



0 'REILL Y ,  TALBOT & UKUN ASSOCIATES, INC. 
EX HI? OiV/%fEiVTAL AND GEO TE CHNIGA L E~VGI~'Y~EER~~VG CONSUL TANTS 

H-.\IUD AUGERED BORING RECORD 

PROJECT: / / .B t  14.ta PROJECT NO. : 2 ~ 3 ~  d-j-0 / 
CITY/STA TE: /$//(&,b-~ /L1A- 
SAlMPLhVG PERSONNEL: /kd h@%&& , 

DATE: WEATHER: 

SAl1fPL.E DESICNA TION: 4449 SAMPLING SEQUENCE No. / 

EASE OF ADVANCEMENT: EASY 1 EI& E / DIFFICULT 0 
OBSER VA TICINS: 
MA TERIALS ENCOUIVTERED (soil clescription) 

ODOR: None / Petroleum 1 Other (describe): , .&h% . ~ ~ ~ ~ ~ k @ * ~ x c  /* d' 7 
I f 

SAMPLE BOTTLES: 

MISC. NOTESILOCATION SKETCH: 



OYREl;I,/dF, 7 ~ ~ ~ L U ~ I l " K  OK[ ",I 4.YPiO<'fL17ESI / l'te 
ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS 

LOG OF BORING ZW-9 

PROJECT Hlstortc M~ll Rner 

DRILLING CONTRACTOR FOREMN 

Seaboard Emlronmentdl Drllllng JeCf Vltsch 

DRILLING EQUIPMENT 
R-C7 

LOCATION 

DATE STARTED 

06 27 2 0 0 3  

COhlPLETlOY DEPTH 

10' 

No Sample 4 

TIME 

WATER LEC EL (FT ) 

BORING 

Nonhmplon MA PROJFCT NO 10285 07 01 

DATE FINISHED 

06 27,2003 

GROUND SURFACE ELEC - .- 
- 

T Y P t  BIT Hello\\ Slem Auger SIZE &TYPE OF CORE BARREL 

CASING 

CASING HAMM WEIGHT DROP 
SAMPLER 

SAMPLER Splat Spoon WEIGHT DROP 
HAMMER 140 30" 

SAMPLES 

LOCATION 
ENGINEEWGEOLOGIST 

Webtern comer of Veterans field 
- - 

- Val Watanabe - 

SARlPLES DEPTH PENETR. 

FT. RESIST. 
REC. 

IN. 
TYPE1 DESCRIPTION 

NO. 
FIELD SOIL REMARKS 

hlEASUREhlENTS DESCRIPTION 
BLW IN. 
- 

313'3i2 

- ~~~ - - -~ ~ - -- -~ - 

Loose. d u k  brou . fine SAND and SILT. little roots (topso~l) 

Dark b r o w ,  fine SAND and SILT. little gravel ND SILT and SAND 

Black SILT and line to coarse SAND, litlle grabel (rock in spmn up). wet, ND 
organlc!swamp odor 

F ~ n e  to coarse SAND and GRAVEL, little silt 

Remarks 

I Sod screened in field u lng  TEI 5808 photo lonzation delectar with 10 2 eV lamp referenced to PPM of Benzene in air Readings m PPM "ND" nndlcates none detected 

2 Well set al 10' PVC screen (10'-2'). PVC riser (2'-ground surface). Sand (10'-1') Bentonite (1'-0 5'). Concrete (0 5'-ground surface). stand plpe 
3 Proposed locat~on P-6 
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ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS 

LOG OF BORING 2B-10 Page I OF I 

PROJECT Hlstonc M~ll Rtber LOCATION Northampton, MA PROJECT NO 10285 03 01 
- 

DRILLTNG CONTRACTOR FOREMAN DATE STARTED DATE FINISHED 
Seaboard En\tronmental Dnlllng JeRNltsch 06 27 2003 

- - - 06 27 2003 
DRILLING EQUIPMENT COMPLFTION DEPTH GROUND SURFACE ELEV 

B-53 
TYPE BIT Hollow Stem Auger SIZE &TYPE OF CORE BARREL 

CA91NG 
- 

C4SING HAMM 

SAMPLER 

- 

WEIGHT 
- 

- 
DROP 

-- - -- 

SAMPLER Spllt Spoon WEIGHT DROP 
HAMMER 

- - 110 10" - 
SAhlPLES 

SAMPLES DEPTH PENETR REC TYPE1 DESCRIPTION 
FT RESIST IN i\rO 

8' DATUM 

No Sample 4 UNDIST 
- 

TIME FIRST COMPL HR 
WATER LEVEL ( F T )  - 

BORING 
LOCATION Near lirst small maple tree 

- 

ENGINEERIGEOLOGIST - Val Watanabe 
- 

FIELD SOIL RERIARKS 
MEASUREhIENTS DESCRIPTION 

TOPSOIL/SOD. underlam by dark brown line SAND ND TOPSOIL 

Lwse, dark brown, SILT ( h p )  ND SILT 

Very loose, orange-brown, mottled SlLT (%el) 

Very loose. brown, fine lo medlum SAND (bet) ND SAND 

End ofexplorauon at 8' 

Remarks 

I So11 screened in field using TEI 58OH pholo ionration detector a ~ t h  I0 2 eV I m p  referenced lo PPM olBenrene in aa Readmgs m PPM "ND" mndtciltes none detected 

Z Proposed location P-8 
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ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS 

LOG OF BORING 2El l  Page I OF I 

PROJECT Hlstorac Mill Rner LOCATION Northamplon. MA PROJtCT NO 10285 03 01 
DRll LING CONTRACTOR FOREMAN DATE STARTED DATE FINISHED 

Seaboard Eni~ronmental Dr~lltng JeITNttsch 06 27/?W7 06/27 2007 

DRILLING EQUIPMENT COMPLETION DEPTH GROLND SURFACE ELEV 
B 53 8' DATUM 

TYPE BIT Hollow Stem Auger SIZE LTYPE OF CORE BARREL No S m p l e  4 UNDIST 
CASING TIME FIRST COMPL HR 
CASING HAMM WEIGHT DROP WATER LEVFL (FT ) - 

SAMPLER BORING 
SAMPLER Split Spoon U EIGHT DROP LOCATION OUTFIELD 
HAMMER 140 30" ENGINEERIGEOLOGIST Val Watanabe - - 

SACIPLES 

SAMPLES DEPTH PENETR. REC. TYPE/ 

FT . RESIST. IN. NO. 

BLl6 IN. 

2/2/43 

1035,514 

1/6/10113 

ll6110113 

DESCRIPTION FIELD SOIL RERlARM 

hlEASUREhlENTS DESCRIPTION 

L m e .  dark broun, fine SAND 2nd SILT (topsoil) trace cod1 ND TOPSOIL 

L n s e .  line lo rned~urn SAND (wet) ND SAND 

Mediwn dense, line to coarse SAND (wet) ND 

v 

Medurn dense, gray, fine SAND (wet) ND 

End of exploration a1 8' 

Remark 

1 Soil screened m field uslng TEI 5808 photo lowation detector \\ilh 10 2 eV lamp referenced to PPM of Bemenr in alr Read~ngs in PPM "ND" ind~cales none detecled 

2 Proposed localion P-9 
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ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS 

LOG OF BORING 2 E 1 2  Page I OF I 

PROJECT Hlstonc MIII Rner 

DRILLING CONTRACTOR 

Seaboard En\sonmental Drllltng 

DRILLING EQUIPMENT 

B 13 

T\r PE BIT Hollow Stem Auger SIZE &TYPE OF CORE BARREL 
CASING 

CASING HkMM \%EIGHT DROP 

SAMPLER 

SAMPLER Spill Spoon &EIGHT DROP 
HAMMER 140 3 0" 

SARlPLES 

LOCATION 

DATE STARTED 

06 27 2003 
COMPLFTION DEPTH 

I'o Sample 4 

TIME 

\VATER LE\ EL (FT ) 

BORNG 
LOCATION 
ENGlhEEWGEOLOGlST 

Northdmplon, MA PROJECT NO J0285 03 01 

DATt  FINISHED 

06 27 2003 

GROUhD SURFACE ELEV 

DATUM 
UNDIST 

FIRST COMPL HR 

Val Watanabe 

SAhlPLES DEPTH PENETR REC TYPE/ DESCRIPTION FIELD SOIL REhlARKS 
F T  RESIST IN NO hlEASUREMENTS DESCRIPTION 

BLi6 IN 

2 214 4 

8 
S 1 TOPSOIUSOD underlam by loose brown line sand and slit se\eral pleces of ND TOPSOIL 
(0' 2') coal In upper b" 

7,313 7 S 2 Bro*n, fine SAND and SILT llttle med~wn sand ND SILT and SAND 

(2 4') 

6151413 S 3 Top 12" Bronn fine SAND ND 

(4' 6') Bottom I2 ' L~ght b r m n  medlum to coarse SAND l~ttle gravel trace salt (wet) v 

2 2 317 S 4 L m e  drrk brown tine lo med~um SAND t r x e  s ~ l t  wmd fragnents (old n\er bed') ND 
(6' 8') 

End oiexploratlon at 8' 

Remarks 
I S a l  screened in field using TEI 580B photo ionzatlon detector a l th  10 2 eV lamp reierenced lo PPM of Benrene in air Read~ngs In PPM 'WD" indlcales none detected 

2 Proposed location P-I 1 
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ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS 

LOG OF BORING 2B-13 P ~ g e  I OF I 

PROJtCT Hlslorlc bllll Rtrer 
DRll LING CONTRACTOR FOREMAN 

Seaboard En\lronmental Drlll~ng 

DRILLING EQUIPMENT 

LOCATION horthmpton MA PROJECT NO JO283 03 01 
DATE STARTED DATE FINISHED 

06 27 2001 06 27 2007 
COMPLETION DEPTH GROLND SURFACE ELE\ 

B 53 6' DATUM 
TYPE BIT Hollow Stem Auger S E E  BTYPE OF CORE BARREL No Sample 7 UNDIST 
CASING TIME FIRST COMPL HR 
CASING HAMM WEIGHT DROP U ATER LE\ EL (FT ) 
SAMPLER BORING 
SAMPLER Split Spmn UElGHT DROP LOC4TION 
HAMMER 140 70" ENGILEER~GEOLOGIST Val Watanabe 

SAMPLES 

SAMPLES DEPTH PENETR REC TYPE1 DESCRIPTION FIELD SOIL R E M A R W  
FT RESIST IN NO RlEASUREhlENTS DESCRIPTION 

BLI6 IN 
- 

2 2 2 2 17 24 S I TOPSOILSOD, underlam by loore brown. fine s a d  dnd s ~ l t  trace cml h D  TOPSOIL 
( 0 ' 2 )  

919 716 12 24 S 2 Medlum dense line SAhD trace slit (met at 3') h D  SAND 

(7-47 

516 617 10124 S-3 Medrum dense brown line to coarse SAND Ilttle fine gra\el ND 

(4' 6') v 
End of ekploratlon at 6 

Remark 

1 Soil screened m lield using TEI 58OB photo ionzation detector w ~ t h  10 2 eV lamp rererenced to PPhl of Benzene ~n atr Read~ngs in PPM ' W D  ind~cates none detected 

2 Proposed location P ~ 1 2  
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ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS 

LOG OF BORING 2 B 1 4  Page I OF I 

PROJECT H~slonc M~ll Rller LOCATION Northampton M A  PROJECT b O  10285 07 01 - 
DRILLING COYTRACTOR FOREMAN DATE STARTED D4TE FINISHED 

Seaboard En! lronmentdl Dr~lllng lelfN~tsch 06 27 2003 06 27 2003 

DRILKNC EQUIPMEhT COMPLETION DEPTfl GROUND SURFACE ELE\- 

B 51 8' DATUM 
- 

TYPE BIT Hollorc Stem Auger SlZF &TYPE OF CORE BARREL 

CASING - 

No Sample 4 

TIME 

UNDIST 

FIRST COMPL HR 

CASINGHAMM - \+EIGHT DROP \VATER LEL EL (FT ) - 
SAMPLER BORING 
SAMPLER Split Spoon WEIGHT DROP LOCATION East stde Veterans field - 
HAMMER - I40 30" E N C I N E E W C E O L ~ I S T  - Val Watanabe 

- 

SAMPLES 

SARIPLES DEPTH PENETR REC TYPE1 DESCRIPTION FIELD SOIL REMARKS 
FT RESIST IN N O  RIEASUREMENTS DESCRIPTION 

S-l  Dark brown, TOPSOIUSOD, underlmn by brown, fine sand and sill, l~tlle coal, ND TOPSOIL 

(0'-2') brlck fragments in spoon t ~ p  

S-2 Medium dense, brown. line SAND and SILT (brick fragments at top), some coal. ND FILL 
(7.4') trace brick 

S 3 Medlum dense, CLAY and SILT. bnck Ragments (wet) ND 

(4-6') 

S-4 Medium dense, clayey SILT alth many pieces cml. few brick fragments (wet) ND 
(6'-8') v 

End of exploration a1 8' 

Remarks 
I Sod screened lo lield usmg TFI 5808 photo ionzation detector wllh I0 2 eV lamp referenced to PPM of Benzene in a s  Readings m PPM "ND" andlcates none detected 

2 Proposed P-13 
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ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS 

LOG OF BORING 2B-15 Page I OF I 

PROJECT Hlslorlc Mill Rner 
DRILLING CONTRACTOR FOREMAN 

LOCATION 

DATE STARTED 
Northampton. MA PROJtCT NO J0283 03 01 

DATE FlYlSHED 
Seaboard En\aonmental Dnlllng 

DRILLING EQUIPMENT 
06127'2003 

COMPLETION DEPTH 
06127 2003 

GROUND SURFACE ELEL 

SAMPLER Spllt Spwn WEIGHT DROP LOCATION Next lo u t~ l~ ty  bulld~ng north of Veterans field 
HAMMER 140 30" ENGINEERIGEOLOGIST Val Watanabe 

ShhlPLES DEPTH PENETR. 

FT. RESIST. 
REC. 

IN. 
TYPE1 

NO. 

DESCRIPTION 

- 

FIELD SOIL RERIARKS 
RlEASUREhlENTS DESCRIPTION 

S-l Loose. dark brown, fine SAND (topsod) ND TOPSOiL 
(0'-2') 

S-2 Mottled orange-bro\cn. fine SAND and SILT ND SILT 
(2' 4') 

S 3 Brown, SILT (\bet at bottom) ND 
(4-6') 

S-4 Lmse, brown, SILT (wet) ND 
(6'-8') 

S-5 Loose, mottled orange gray, clayey SILT (wet) ND 
(8'-lo') v 

End of explorat~on at lo' 

Remarks 

I Soil screened In field usmg TEI 580B pholo lonzation detector a ith 10 2 eV lamp referenced to PPM ofBenzene in air Readlngs In PPM "ND" irldicntes none detected 

2 Proposed P- I5 
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ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS 

LOG OF BORING 2W-16 Past I OF I 

PROJECT H~stonc Mill Rner (Area 2) LOCATION Northampton MA PROJECT NO 10285 07 01 
- 

DRILLR'IG CONTRACTOR FOREM4N DATE STARTED DATE FINISHED 
Seaboard En\~ronmentrl Dnlllnp ~ust111 09 18 2W3 09 18 2001 

- 

DRlLLllvG EQlJlPMEXT COMPLETION DEPl H GROCND SbRFACk ELEV 

B 51 12' DATUM 

TYPE BIT Holloiv Stem Auger SLZE &TYPE OF CORE BARREL No S m p l e  6 UNDIST 

CASING TIME F R S T  COMPL HR 
CASING HAMM \I EIGHT DROP fi ATER LE\ EL (FT ) 5 5' 
SAMPLER BORING 
SAMPLER Spht Spoon \\EIGHT DROP LOCATION \ear playground at balllield 
HAMMER 140 30" ENGINEER/GEOLOGIST Rena Chadwlck 

SAMP1.ES 

SAMPLES DEPTH PENETR REC TYPE/ DESCRlPTlOY FIELD SOIL RERIARKS 
FT RESIST IN NO hIEASUREhlENTS DESCRIPTION 

BL16 IN 

X 1 71717 18 24 S 1 Top 9" Dark brown medlum to fine SAND, some roots (topso~l) 

(0' 2') Mtddle 6" Tan medlum SAND ~ 8 t h  some fine sand, rust mottles ND 
Bottom 3" Gray fine SAhD \%lth rust mottles, some slit 

71513 3 18/24 S 2 Top 9" Tan, fine SAND r l th  some medlum and trace fine sand ND 

( 2  4) Bottom 9" Gray with rust fine SAND wtth some s ~ l t  and trace clay 

5 111 2 1 17124 S 1 Tan fine SAND v ~ t h  some slit and trace clay ND 

('l-6') 

2 2 2 4 18124 S 4 Gray, fine SAND wtth some rusty mottles some sdt, trace clay 

(6 8') 

5 4 9/25 16/24 S 5 Top 9 ' Gray line to medlum SAND some sill 

(8' 10') Bottom 7" Grdy. coarse SAND some pebbles a ~ t h  one rusty mottle 
10 

25 31 33/42 12 24 S 6 Tan c w s e  SAND and PEBBLES some med~um to fine sand trace slit. 

End ofexplorat~on at 12 

Remarks 

1 Sod screened in lield using TEl 5808 photo lomauon detector a lth 10 2 eV I m p  rekrenced to PPM or  Benzene m mr Read~ngs in PPM " N D  ind~cates none detecled 

2 Well set at 12' PVC screen (12'-2'). PVC nser (2'-ground surface). S a d  (12'-3'). Bentonite (3'-1'). Sand (1'-ground surface) 

3 Flushed \\lth aater toget \\ell In (-I0 gallons) 
4 Prnnnc~d llralion P-30 
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ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS 

LOG OF BORING 2T-1 Pdge I OF I 

PROJECT Mill Rl\er LOCATION Northampton V 4  PROJtCTNO J0285 07 01 

DRILLING CONTRACTOR FOREMAN D4TE STARTED DATE FINISHED 
Seaboard En\~ronmental Dnll~nyGeolog~c Just~n 07 10  2001 07 70 2001 

DRILLNG EQUIPMFNT COMPLETION DEPTH GROUbD SURFACE ELE\ 

Geoprobe 

TYPE BIT Geoprobe 

CASING 

CASING HAMM 

SAMPLER 

SAMPLER 
HAMMER - 

SARIPLES DEPTH 

FT. 

DATUM 
SIZE ?.TYPE OF CORE BARREL No S ~ m p l e  4 UhDIST 

I 5  TIME FIRST -- COMPL HR 

WEIGHT DROP WATER LEVEL (FT ) 115'  

BORIUG 
WEIGHT DROP LOCATION 

ENGlNEEWGEOLOGlST Rena Chadw~ck 
SAMPLES 

PENETR 

RESIST 

BLl6 IN. 

REC. 

IN. 

TYPE1 

NO. 

12'48 S-I Top 4" Brown, fine lomedium, loamy SAND 

(4'-5') Middle 1" Tan. medlum SAND, some pebbles, loamy 

Bottom 4" Tan. fine to medium SAND ailh some pebbles. trace clay, damp 

36/48 S-2 Top I "  Bro~vn, medium lo coarse SAND 

I )  Middle 2" Coarse hard BLACK MATERIAL. smells and feels like asphall 

Bottom 36" Tan, reddish-tan. fine loamy SAND 

DESCRIPTION FIELD SOIL REhlARKS 

hlEASUREklENTS DESCRIPTION 

- 

No sample taken rocliy fill 

ND SAND and SILT 

Brown line, l m y  sand top I'some pebbles 

6" Brown clayey SlLT almost peaty 

6" Dark bronn, medtum SAND some pebbles some slit 

2 ' Black band of fine SAND and SlLT lh~n  rwtv bmd orsand 

4" Flne SAND wtth clay and sllt 

Groundwater at 13 5' 

Top 12" Broun, medlum SAND wtth trace s~ l t  and clay 

Bottom 36" Red medlum SAND, typ~cdl of\alley smd 1s dry 

End of ekploratlon dl 20 

Remarks 

1 Soil screened in Reld uscng TEl 5808 photo ,onr;lllon detector u ~ t h  10 2 eV lamp referenced to PPM oCBenrene in a\r Redd~ngs m PPM "ND" ~ n d ~ m e s  none detected 

2 \\.ell sel at 20' 1" drameter PVC screen (20.10'). PVC rlser (10'- 3'above ground surhce). Bentonite (Y-ground surhce). Sand (20'-3'). stand plpe 
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ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS 

LOG OF BORING 2T-2 Page I OF I 

PROJECT Md1 Rner LOCATlOh Northampton MA PROJECT NO JOZ85 03 01 
DRlLLlUG CONTRACTOR FOREMAN DATE STARTED DATE FINISHED 

Seaboard En\lronmental Drlll~ng Geologlc Just~n 07 30 2001 07/70 2003 - 
DRILLING EQUIPMENT COhlPLETlON DEPTH GROUND SURFACE ELEV 

Geoprobe 

TYPE BIT Geoprobe SIZE &TYPE OF CORE BARREL 

HAMMER 

SAMPLES 

SAMPLES DEPTH PENETR. 
FT. RESIST. 

REC. 
IN. 

TYPE1 

NO. 

I I DATUM 

No S m p l e  4 - UNDIST 

TIME FIRST COMPL HR 

WATER LELEL (FT)  8' 

BORNG 
LOCATION 
ENGINEER/GEOL OGlST Rena Chadw~ck 

DESCRIPTION FIELD SOIL REhlARkS 

\IEASURERIENTS DESCRIPTIOV 

FILL 

Top 24" Brown, medlum SAND a l th  some sllt ND 

Bottom IZ" Brawn fine lo medurn SAND trace sdt, loamy 

I - - 
Brown medlum SAND w ~ l h  some sllt %=5 z!!!z - 

E - - - 
I - - - - = 

E - - - - - - - - - - - - - 
Grounds ater -8' 

- - - 
Ez - - - - - - - - - - - - - - - - - 

Top 12" Tan brown line to medlum SAND some slit and clay 
- - - - - - - - - 

Middle 12" Flne lo medlum SAND with sllt some orgmlcs (roots) broken sldss 
- - - - - - - - - 

Bottom 12'  Red, medtum to fine SAND (poss~ble weathered rock) - - 
Y 

- - - - - - 
Refusal at I I 

- - - - - - - 
End o l e ~ p l o r ~ t ~ o n  at I I' 

Remarks 

I Sod screened In field using TEI S O B  photo lomation detector a i th  IO 2 eV lamp reierenced to PPM of Benzene in air Readtngs in PPM "ND" ~nd~cates none detected 

Z Well set at I I '  I" diameter PVC screen (I 1'-5'). PVC riser (5'-3' abo\e ground surface). Bentonite (3'-ground suriace), Sand (I  1'-3'). stand plpe 
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ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS 

LOG OF BORING 2T-3 Page I OF I 

PROJECT Mill R!\er - LOCATION lmhdrnplon MA PROJECT YO 10385 03 01 
DRILLNG CONTRACTOR FOREMAN DATE STARTED DATE FINISHED 

Seaboard Em lronmental Drllllng Geologtc Justin 07 30 2003 07 30 2003 

DRILLING EQUIPMENT COMPLETION DFPTH GROUND SURFACE ELEV 
Geoprobe 8' DATUM 

T I P E  BIT Geoprobe SIZE KTYPEOFCORE BARREL No Sample 2 UNDlST 

CASING 1 5  T l M t  FIRST COMPL HR 

CASIhG HAMM WEIGHT DROP WATER LEVEL (FT ) .1' 
- 

SAMPLER - BORING 
SAMPLER WEIGHT DROP LOCATION 
HAMMER EhGINEER/GEOLOGIST Rena Chadwck 

SAhlPLES 

SAblPLES DEPTH PENETR REC TYPE1 DESCRIPTION FIELD SOIL REhlARKS 

RESIST. 
BLl6 IN. 

IN. 

30 48 

24/48 

hIEASUREhIENTS DESCRIPTION 

- 

SAND 
Top 12" Brown, line SAND loamy, some slit and clay, organlcs (&rod chtps, roots) ND 
Bottom 18" B r o ~ n ,  fine lo med~um SAND. few small pebbles 
wet bottom 2" 

I - - - - - - - 
Top 12'  F ~ n e  tomed~um SAND, some slltclay, few pebbles 

- - - - - - - - - 
Boltom 12" Brown black. coarse SAND w ~ t h  some pebbles, trace slit 

- - - - - - - - = - - = 

r - - - - - - - - - - - - - - 
End of explorat~on rt  8' 

-~ - 

Remarks 

I So11 screened In lield using TEI 580B photo lowallon detector with 10 ? eV lamp referenced lo PPhl oiBenzene in aa Read~ngs m PPM "ND" ~ndicates none detected 

2 \+'ell set at 8' 1" dimeler PVC screen (8'-5'). PVC riser (5'-3'abobe ground surhce), Benton~te (3'-ground surhce), Sand. (8'-3'). stand plpe 
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ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS 

LOG OF BORING 3W-1 Page 1 OF I 

PROJECT Hlstorlc M~ll Rl\er (Area 1) 

DRILLING CONTRACTOR FOREMAN 
Seaboard Em lronmenlal Drlllmg Frank 

DRILLING F Q U I P M E N ~  

LOCATION Northmpton MA PROJECT NO J0285 03 01 
DATE STARTED DATE FINISHFD 

09 18 2001 
COMPLETION DFPTH 

09 18 2003 

GROUND SUKF.\C'L ELEV 
18' 

No Sample 9 

TIME 

\I8ATER LE\ EL (FT ) 

BORING 

DATUM 

UNDIST 
FIRST COMPL HR 

10' 

T\I PE BIT Hollow Stem Auger SIZE &TYPE OF CORE BARREL 
CASI'LG 

CASING H 9MM !A EIGHT DROP 

SAMPLER 
SAMPLER Soltt Svoon UEIGHT DROP LOCATION Old South St P x k ~ n g  Lot near entrance 

ENGINEERlGEOLOGIST Rena Chadwck HAMMER 140 30" 

SAhlPLES 

SAhlPLES DEPTH PENETR 
FT RESIST 

REC TYPE1 

IN. NO. 
DESCRIPTION FIELD SOIL REhlARKS 

RIEASURERIENTS DESCRIPTION 

- - 

Augered through dsphalt 

Brown, med~wn SAND (fill) with some rock lragments and asphalt ND 

Top 4" Tan med~um SAND some fine smd 

M~ddle 2" Ldyer of CLAY with some sdt and fine sand (\my cohesne) (fill) ND 
Bottom 1" Dark brown, m e d t m  SAND *tth some fine sand 

Top 3' Tan-brown, medtum SAND wtth trace fine sand (fill) ND 
Maddle I" ASPHALT 

Bottom 2' Brown medlum SAND btth some slit (fill) 

Top 3" Brown, medtum sandy FILL with some rock l rapen ts  ND 
Bottom 3" ASPHALT COAL s l q  and ROCK fragments I - 

- - 
No RecoLery Auger obsmatton clayey rnatenal, spoon *et ND 

5 3 - - - - - - - - - - - - - 
a - 
E - - - - - 

Brown rned~um SAND wnh some black pomons. napthalene odor 
- 

ND - - - - - - - - - - - - - - - 
I - - - - 

E s  
E - - - - - - 

Gray clayey SILT. trace fine sand fa wood pteces. trace small rock lragmenls (fill) ND 
- - 
2 - - - - 
B 
@ - - - - - - - - - - - 

Tan gray. CLAY w ~ t h  trace slit, \cry cohensive w ~ t h  lea wood fragnents 
- 

ND - - - - 
- - - - - - - - - - - - - - - - - - - - - - - - - - 

Top 4 ' Tm brown med~um to fine SAND some slit and clav trace wood ND 
= - - - 
E=s 

Bottom 4" Grdy brown medlurn to fine SAND some s ~ l t  and clay one plece br~ch 5 - v E - - - = - - - 
End olexplorat~on at 18' 

Remarks 

I Sod screened in field using TEI 580B photo lonzatlon detector wtth I0 2 eV lamp referenced to PPM of Benzene m u r  Readings ~n PPM " N D  lndlcates none detected 

2 Well set ;rt 18' PVC screen (18'-8'). PVC nser (8'-ground surFace), Sand (18'-6'). Bentonlle (6'-4'). Cutting (4'-0 S). Curb bou (0 5'-ground surface) 
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ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS 

LOG OF BORING 3W-2 Page I OF I 

PROJECT Htstor~c Mlll Rner (Area 1) LOCATlOh Northampton MA PROJECTNO J0282 07 01 
DRILLING CONTRACTOR FOREWN DATE STARTED DATE FINISHED 

Seaboard En\~ronmental Drllllng F r d  09 18 2003 09 18 2001 

DRILLING EQUIPMENT COMPLETION DEP 1H GROLIND SURFACE ELEC 

B 33 

TYPE BIT Hollo\v Stem Auger SIZE BTYPE 0; CORE BARREL 
CASING 

CASING K4MM WEIGHT DROP 
SAMPLER 
SAMPLER Snllt Spoon M EIGHT DROP 
HAMMER 140 30 ' 

SAMPLES 
- 

SiUIlPLES DEPTH 
m. 

PENETR. 
RESIST. 
BU6 IN. 

8/121141l5 

8i9110ib 

20i8 Ii29115 

15/16/29 22 

3311 2,987 

719.417 

9/1218/9 

16121~20115 

121914'3 

8#2 1/1 

TYPE1 
NO. 

S- l 
(1'-3') 

S-2 
(3'-5') 

S-3 
(5'-7') 

s-4 
(7.9') 

S-5 
('9.1 1') 

S-6 
(11'-13') 

S-7 
(13'-15') 

S ~ 8  
(15'-17') 

S-9 
(17-IY) 

S-I0 
(IT-21') 

? I '  DATUM 
No Sample 10 UNDIST 
TIME FIRST COMPL HR 
\+ ATER LECEL iFT ) -1 1' 
BORING 
LOCATION Old South SI , parklng lot near dumpster 
ENGINEER GEOLOGIST Renr - Chadtr~ck 

DESCRIPTION 

- 

Augered through asphall 

Brown, medlum SAND (fill) some rock fragments, trace fine sand 

Brown. medium SAND (fill), trace rock iragments, trace fine sand, little asphalt 

Top 3" Very dense. brown, medlum SAND. trace line sand, some rock fragments. 
some asphalt fragments 
Bottom 3" ROCK fragments and rock powder 

Top 1" SILT. some clay w ~ t h  hood fibers, cohesi\e 
Bottom 6" Brown, medtum SAND, dense, sand. some fine sand and rock Ragrnents 

Brown, medium to fine SAND wtth some silt, trace clay, one br~ck fragment 

Brown. medium SAND, few pleces coal, falnl naphthalene odor 

Brown, medium SAND tcith some fine sand and slit. few rock fragments, 
few pieces glass and wood (fill), faint odor 

Dark brown lo somewhat blackish slight sheen on water in spoon. 
distlnct naphthalene odor. some rock fragments 

Top 18" Medlum lo coarse SAND alth some fine sand and rock fragmenls. 
dark brown-black, sheen and naphthalene odor 
Bottom 6" Tan CLAY and SILT with some fine sand. \cry coheswe 

Top 6" Cave in from ahbe .  medlum lo coarse SAND with some fine sand. 
notable dark brown-black sheen m d  napthalene odor 

FIELD SOIL REMARKS 
RIEASUREQIENTS DESCRIPTION 

ASPHALT 
FILL 

Bottom 18" Tan. ,el? cohenslre CLAY utth trace st11 and fine sand. ram1 napthalene odor 
End ofexploration a1 21' 

Remarks 
I Soil screened in field using TEI 580B photo tonzatlon detector ~ h h  10 2 eV lamp referenced to PPM of Benzene In alr Readings In PPM " N D  andlcates none detected 

2 Well set at 20' PYC screen (20'-10'). P\'C nser (10'-ground surF~ce). 9 m d  (20'-U'), Beaomte (s'-6'). Cuttings (6'-Y), %and (Y-ground su&ce). Flush mount curb box 



ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS 

LOG OF BORING 4 B-1 Page I OF I 

PROJECT Hslonc Mill h v e r  (Sectlon 4) 

DRLLlhG CONTRACTOR FOREMAN 
Seaboard En\~ronment~l Dnlllng 

DRILLING EQUIPMENT 

B 53 
- 

T W F  BIT Hollow Stem Auser 

CASING 

SIZE &TYPE O ~ C O R E  BARREL 

CASING HAMM &EIGHT DROP 

SAMPLER 

SAMPLER Split Spoon WEIGHT DROP 

LOCATION horthampton MA PROJECT NO J028i 03 01 

DATE STARTED DATE FNISHED 
06104 2003 

COMPLETION DEPTH 

17' 

No &nple 8 

TIME 

NATER LEVEL (FT ) 

BORING 

LOCATION 
HAMMER 140 - - 

30 - ENGINEERGEOLOGIST 
SAMPLES 

SAMPLES DEPTH PENETR REC TYPE/ DESCRIPTION 

FT RESIST IN NO 

BU61N - 

8112/9!37 for 4 8124 S I Medlum dense br- fme to medium SAND bttle rune s a d  fme gra\el 

(0 2 )  few black pmcle r  (coal ') bttle rllt 

06 04 2003 

GROLND SURFACE ELEV 

FIELD SOIL REMARKS 

RlEMUREBIENTS DESCRIPTION 

Medlum denre, b r m  fme to mehum SAND and SILT 

Med~um &me, br- f b e  to med,um SAND and SILT, t r a e  black panicles (-I") 

Medium dense, broun, the to mpdium SAND and SILT. little m a n e  sand 

trace black partacls (mill?) 

S-5 Med im dense. br- fme to medium SAND and SILT, w t ,  m t  enough soil for silnple ND 

(IV-IT) 
v 

S4ND 
S 6 Loose, b r m .  fme to dim SAND and SILT, wet. pnffc of u d  m sdnple spmn ND 

( I T  14') 

S-7 Medlum dense. s a y ,  fme to medlwn SAND, l~ttle silt. piece of wmd in spmn, wet 0 6 
(I@-16') 

S-8 ' Mcdlum dense rra\. finc to coarse SAND and tine GRAVEL. lrttlc sdt. ac t  0 6 
v 

(16'-18') Auger refusal at 17 

Rmwks: 

I Sod sacened m field wing TEI j80B photo lonzatian detector with 10.2 eV lamp referenced to PPM of Bmenc  mar Readtngs in PPM. 'ND ind~cater none detected 
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ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS 

LOG OF BORING 4 B 2  Pas t  I OF I 

PROJECT H~stonc M~ll  Rncr (Sectton 4) 1 OCATIOY Yorthampton. MA PROJECT NO J0285 01 01 
DRlLLlhG CONTRACTOR FOREM4N DATE STARTED DATE FINISHED 

Seaboard En\lronmentdl Drllllng T~ny  06 04 2003 06 04 2003 
- 

DRILLIhC EQUIPMENT COMPLETION DEPTH GROUND SURFACE ELEL 

DATUM 

UNDlST 
- 

FIRST COMPL HR 
- 

." 
TYPE BIT Holloa Stem Auger SIZE &TYPE OF CORE BARREL No Sample 9 

CASING TIME 

CASING HAMM U EIGHT DROP WATER LE\ EL (FT ) 

SAMPLER BORING 
SAMPLER Split Spoon U EIGHT DROP LOCATION 
HAMMER 140 7V ENGINEEWGEOLOGIST ~ n d i  Rohnger 

SAMPLES 

SARIPLES DEPTH 

FT. 
PENETR 
RESIST 
BLI6 IN. 

- 

REC TYPE1 DESCRIPTION 
IN NO 

FIELD SOIL RERlARKS 
RlEASURERlENTS DESCRIPTION 

0 6 TOPSOIL 14/24 S- l  Medium dense, brown, TOPSOIL, hltle fine 10 coarse sand and fine gravel 
(0-2') 

SAND and SILT 
10124 S-2 Medurn dense, brown. fine tomedium SAND. trace salt 

(2'-4') 

10124 S-3 L m e ,  broun, fine to medurn SAND and SlLT 
(4'-6') 

18124 S-4 L a c ,  brown, fine torned~urn SAND and SlLT 
(6'-8') 

10 24 S-5 L m e ,  brown, fine to medlum SAND and SlLT 
(8'-I 0 )  

20124 S-6 Very loose. bro~cn. line to medtum SAND and SILT. ue l  
(IV-17) 

18/24 S-7 Top 9" Medium dense, Rne lo medtum SAND and SILT, we1 

(17-14') Bottom 9" Med~um dense, fine SAND and clayey SILT, wet 

24/24 S-8 Medium dense, grayish brown, fine SAND and clayey SILT, \\el 
(14'-16') 

24124 S 9 Medlum dense. gray, med~um lo coarse SAND. little line sand and sill, wet 0 6 
(16'-Is') v 

End oiexploratlon at 18' 

Remark 

I So11 screened in field u lng  TEI 580B photo ionzatton detector nith I0 2 eV lamp referenced to PPM of B m e n e  In air Redd~ngs in PPM "ND" ~ndlcates none detected 
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ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS 

LOG OF BORING 4 B 3  Page 1 OF I 

PROJECT Hlslonc Mtll R ~ r e r  (Section 4) LOCATION Northamplon. MA PROJECT NO J0285 03 01 
DRILLING CONTR4CTOR FOREMAN DATE STARTED DATE FINISHED 

Seaboard En\sonmental Dnll~ng Tiny 06 04 2003 06 04 2003 
DRILLING EQUIPMENT COMPLETION DEPTH GROUND SURFACE ELEV 

B 5 3  18' DATUM 
TYPE BIT Hollo\v Stem Auger SIZE &TYPE OF CORE BARREL No Sample 9 UNDIST 
CASING TIME FIRST COhlPL HR 
CASING HAMM WEICIHT DROP WATER LEVEL (FT ) 
SAZIPLER BORING 
SAMPI ER Spltt Spoon Vv EIGHT DROP LOCATION 
HAMMER 140 10" ENGINEEWGEOLOGIST Andy Rolmger 

SARlPLES 

SAhlPLES DEPTH PENETR 

FT RESIST 

BLl6 IN. 

31516 8 

REC. TVPEI 

IN. NO. 
DESCRIPTION 

14124 S-l Med~um dense. brown. TOPSOIL, lhtlle line to medlum sand 
(U-2') 

12/24 S-2 Medium dense, brown, fine lo med~um SAND w d  SlLT 
(7-4') 

18/24 S-3 Lwse, brown, fine lomed~um SAND and clayey SlLT 
(4'-6') 

20124 S-4 Loose. brown, fine to med~um SAND and clayey SILT 
(6'-8') 

24/24 S 5 L m e ,  brown. line to med~um SAND and clayey SILT 
(8'-lo') 

24/24 S-6 Loose, brown, fine lomedtum SAND and clayey SILT, \\el 

(IU-12') 

24/24 S-7 L m e .  graysh-brown. fine to medtum SAND and clayey SILT, wet 
(12'-14') 

18/24 S-8 Lmse, dark bronn-gra).ish brown, line tomedium SAND and clayey SILT, wet 
(1 4'- 16') organic odor 

FIELD SOIL RERlARI<S 

RIEASUREMENTS DESCRIPTION 

SAND and SlLT 

10124 S ~ 9  Medlum dense. dark brown, fine to medium SAND and clayey SILT. wet. 0 6 v 
(1 6'- 18') organic odor 

End of explorat~on at 18' 

I Soil screened In field uslng TEI BOB photo lonzatlon detector with 10 2 eV lamp referenced to PPM oiBemene In a s  Read~ngs m PPM "NO" ~nd~cates none detected 
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ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS 

PROJECT Hlstorlc Mlll ~ t \ e r  (Section 4) 

DRILLING CONTRACTOR 

LOG OF BORING 4 W-1 Page I OF I 

FOREMAN 

LOCATION 

DATE STARTED 

Northampton MA PROJECT NO J0285 01 01 

DATE FINISHED 
Seaboard En\lronmental Drllltng 06 01 2003 06 04 2001 

DRILLING EQlJlPMENT COMPl ETlON DEPTH GROUND SURFACE ELEV 

B 33 22' DATUM 
TYPE BIT Hollow Stem Auger SIZE K T 1  PE OF CORE BARREL No Sample 10 LhDIST 

CASlhCl TIME IRST COMPL _ HR 

CASING HAMM WEIGHT DROP WATER LEVEL (FT ) 

SAMPLER BORING 

SAMPLER Splll Spoon \\EIGHT DROP LOCATION 
HAMVER 140 10 ENGIP*EER/GEOLOGIST And\ Rol~nger 

SAMPLES 

SMIPLES DEPTH PENETR REC TYPE1 DESCRIPTION FIELD SOIL RERIARKS 

IT RESIST IY  NO MEASURERIENTS DESCRIPTION 
BU6 IN 

2181911> 12124 S I Medlum dense broun TOPSOIL little coarse sand, fine gr&el trace slit ND 

(0' 2') 

20 27 24 25 13 24 S 2 Vety dense browm wlth while mottling, fine to coarse SAND and fine GRAVEL (fill) ND 
(2' 4') trace slit 

5 1-1 20120115 18 24 S 3 Dense, broan alth uhjte mottl~ng line to coarse SAND, fine to medlum GRAVEL (fill) 1 5  

(4 6') trdce sllt. trdce wood f rapen l r  

1911 7 12 11 6/24 S 4 Medrum dense brown, fine to coarse SAND and fine lo med~um GRAVEL (fill), 2 0 

(6' 8') (race sdt and wood fragments 

517/17119 12/24 S 5 Med~um dense brown, fine to med~um SAND and SILT ltttle coarse sand, and fine 1 2  

(8' 10') grarel w w d  fragments 
10 

15 9 8 9 18 24 S 6 Med~um dense bronn, fine lo medlum SAND and SILT 3 4 

(10 12)  

71917 10 12 24 S 7 Top 6" Med~um dense b r o w  fine to medlum SAND and SILT 2 3 

(1 2 14') Bottom 6" Med~um dense g a y  line to coarse SAhD and fine GRAVEL (fill). ne t  

W I5 17 10112112 10124 S 8 Med~um dense gay, line to medlum SAND md SILT, little coarse sand wet 2 0 SAND and SILT 

(14 16)  

1111 2 14 20 6 24 S 9 Med~um dense gray. line to medlum SAND and SILT llltle coarse sand 3 4 
(16' 18') Trace black "pebbles" that release naphthalene odor ahen  crushed (coal tar'), wet 

20 SAhD SILT 

X m d  GRAVEL 
7 20 12 10 4124 S-I0 Dense g a y  fine to coarse SAND, fine GRAVEL and SILT (natne n\er bed) a e l  0 9 

(20 22') 

End of explordt~on at 22' 

Remarks 

1 Soll screrned in field using TEI 5806 pholo ionzatlon detector nilh 10 2 eV I m p  referenced to PPM of Bemene m alr Readings m PPM " N D  ind~cates none detected 

2 Well set at 20' PVC screen (20'10'). PVC nser (10'-ground surpace). Bentonlle (6'-1'). Sand (20'-6' and 4'-gound surface) 
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ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS 

LOG OF BORING 4W-5 Page I OF I 

PROJECT Hetonc Mtll Rl\er (Area 4) LOCATION Northmpion MA PROJECT NO J0285 03 01 
DRILLING CONTRACTOR FOREMAN DATE STARTED DATE FINISHED 

Seaboad tn\tronmentdl Dr~ll~ng F r ~ n k  09 18 2001 09 18 2003 

DRlLLlXG EQUIPMENT COMPLETION DFPTH GROUND SLRFACE ELEV 
B 33 20' DATUM 

TYPE BIT Hollow Stem Auger SIZE LTYPE OF CORE BARREL No S m p l e  10 UNDIST 
CASIUG TIME FIRST COMPL HR 
CASING $5 EIGHT DROP WATER LEVEL (FT ) 14' 
S A W L E  BORING 
SAMPLE \I EIGHT DROP LOCATION 3ITplot beh~nd UPS store 
HAMMER I40 30" ENGINEER GEOLOGIST Rena Chadwtck 

SMIPLES 

SARIPLES DEPTH PENETR. REC. TYPE1 

FT RESIST IN. NO. 
DESCRIPTION SOIL REMMK.5 

DESCRIPTION 
BW6 IN 

314 417 5 24 S-l Tan brown. med~um SAND. some fine sand (till) 

(0 7 )  

6 12~1217 8 27 S 2 Gray medtum to fine SAND, some rock fragments some coal slag bnck tn bottom 1" (fill) 
(2' 4') 

5 6 6 715 12/24 S 3 Tm, med~um SAYD, some fine sand few coal slag 

(4'-6') 

514 3 3 8124 S 4 T m  med~um SAND some line sand f e ~  coal slag 

( 6 ' 8 )  

313 4 3 0 2 4  5 5 NoRECOLERY Rockjam 

(8 10)  
10 

4 6 6 7 12 24 S 6 Top 5" B r o w  med~um SAND some fine sand 

(10' IT) Bottom 7" Tan, coarse SAND 

61616 9 I> 24 S 7 Top 10'  Tan to light tan. coarse SAND, some med~um smd 

(12' 14') Botlom 5' GTdy tan, medtum Lo fine SAND, some s~ l t  

I5 818 9/13 12124 S 8 Tan coarse SAND, some med~um sand, bottom wet 

(14 16') 

16 14/12110 18 24 S 9 Top 6' Bro\\n med~um to fine SAND some rusiy mottles 

(1 6' 18') M~ddle 6" Tan coarse SAND rounded pebbles 

Bottom 6" Brown medium to line SAND 

S 10 No sample ndllxe matendl 

(18' 20) 
20 

Remarks 

I Well set ai 20' PVC screen (20.1 0'). PVC riser (10'-gound surface), Sand (20'-8'). Bentonite (8'-6'). Naiite cuttlngs 16'-I 5'). Sand (I 5'-gound surface) 



APPENDIX E 
GROUNDWATER SAMPLE COLLECTION LOGS 



O'REILL Y, TALBOT & OKUN ASSOCIATES, INC. 

ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS 

GROUNDWATER SAMPLING RECORD 

PROJECT: Historic Mill River PROJECT NO.: 285-03-01 
CITY/STA TE: Northampton, MA 
SAMPLING PERSONNEL: Val Watanabe, Rena Chadwick 
DATE: 7/15/2003 WEATHER: ~ A J - C R S Y  a 7 0  

I 

SAMPLE DESIGNA ~ 6 0 ~ :  ad  - 9 SAMPLING SEQUENCE NO. 
PURGE METHOD: BAILER / PER1 
SAMPLE METHOD: BAILER / PE UMP / OTHER 

WELL DATA 
iMEASURING POINT: Top o m  Curb box / Protective pipe / Other: 
Vertical distance from measuring point to ground surface: above / below grade 
WELL DIAMETER: 2' ' DEPTHTO WATER: %b TOTAL DEPTH: 3,9 
STANDING WATER@): ONE VOL UME = (gal): 
CONDITION OF WELL: unlocked 1 standing water in annulus / other: 
RECHARGE RATE: @/ Moderate / Fast 

WA TER DA TA - 
APPEARANCE: Clear 1 && / silty / sheen 1 floating product 1 other: ' - . y-, 1 

ODOR: Mo&! l Petroleum / Other (describe): 

NOTES AND OBSERVATIONS: 

SAMPLE BOTTLES: 

ANALYSIS 
VPH (HC ranges only) 
EPH (HC ranges only) 

BOTTLES (number & type) 
3 - 40 ml VOA vials 
2 - 1 liter amber glass jars 

PRESERVATIVE (ty pe&amount) 
HC1 to pH 52  
none 
HC1 to pH 52 
none 
none 
NaOH to pH 2 12 
HN03 to pH 5 2 

VOCs 8260 3 - 40 ml VOA vials 
SVOCs 8270 
pesticides 
cyanide 
metals (PP-13 + barium) 

1 - 1 liter amber glass jars 
1 - 250 ml amber glass jar 
1 - 250 ml HDPE bottle 



O'REILLY, TALBOT & OKUNASSOCIATES, INC. 
ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS 

GROUNDWATER SAMPLING RECORD 

PR 0 JE CT: Historic Mill River PROJECT NO.: 285-03-01 

CITY/STA TE: Northampton, MA 
SAMPLING PERSONNEL: Val Watanabe, Rena Chadwick 
DATE: 7/15/2003 WEA THER : K-( 6 7 - /,7 

i J  

-1 "" )! - .--7 

SAMPLE DESZGNA TION: - - SAMPLING SEQUENCE No. - 
PURGE METHOD: BALER I P ~ S T A L ~ ~ P - ~  I OTHER 
SAMPLE METHOD: BAILER 1 P E R I ~ - U M % ~  -_ OTHER 

WELL DATA -71 
MEASURING POINT Top o f  -- P ~ C U I - b  box / Protective pipe I Other: / 
Vertical distance from menstwing point to ground szlrface: 0. L'l above / below grade 
WELL DIAMETER: \ 1 DEPTH TO WA TER: I ? / /  TOTAL DEPTH: <> 
STANDING WA TER Cft): ONE VOL UME =/jal)  : 
CONDITnN OF WELL: Good / unlocked / standing water in a d u s  I other4 {' 
RECHARGE RATE: Slow / Moderate 1 Fast / ; I ,  v l "  

WATER DATA 
APPEARANCE: Clear I cloudy 1 silty I sheen 1 
ODOR: None / Petroleum 1 Other (describe): 1 

SAMPLE BOTTLES: 

I ANALYSIS BOTTLES (number & t v ~ e )  PRESERVATlVE (tvoe&arnount~ 11 

( ISVOCS 8270 I 2 - 1 liter amber elass iars hone 11 

VPH (HC ranges only) 
EPH (HC ranges only) 
VOCs 8260 

NOTES AND OBSERVATIONS: 
" t-, 

tJ34 ~ . j  +a.1> . # <  \:, 3 , .  , , - ,  I 7 1 t , I  t ' { t . ,  I 

" &  , 
3 - 40 ml VOA vials 
2 - 1 liter amber glass jars 
3 - 40 ml VOA vials 

lpesticides 
cyanide 
metals (PP-13 + barium) 

\ r l  
- -- 

HC1 to pH 5 2  
none 
HC1 to pH 52 

1 - 1 liter amber glass jars 
1 - 250 ml amber glass jar 
1 - 250 ml HDPE bottle 

none 
NaOH to pH 2 12 
HN03 to pH 5 2 



PROJECT: 

O'RMLLY, TALBOT & OKUNASSOCIATES, INC. 
ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS 

GROUNDWATER SAMPLING RECORD 

Historic Mill River PROJECT NO. : 285-03-01 

CITY/STA TE: Northampton, M A  
SAMPLING PERSONNEL: Val Watanabe, Rena Chadwick 
DATE: 711 512003 WEATHER: 

- 
SAMPLE DESIGNA TION: 4 ~ , L ? J  - .----- - -  ., SAMPLING SEQUENCE No. f 
PURGE METHOD: BAILER 1 PERISTALTIC PLLJLIW~THER 

- - . - -  

SAMPLE METHOD: BAILER / PERISTALTIC PUMP / OTHER 

WELL DATA 
MEASURING POINT: Top of: PVC / Curb box / Protective pipe / Other: , - 
Vertical distance from measuringpoint to ground surface: 1 lL; I ' above / below grade 
WELL DIAMETER: DEPTH TO WATER: a L TOTAL DEPTH: I , 

STANDING WATERgl: ONE VOL UME = (gal): 
CONDITION OF WELL: Good / unlocked / standing water in annulus / other: 
RECHARGE RATE: Slow / Moderate / Fast 

WATER DATA 
APPEARANCE: Clear / cloudy / silty 1 sheen / floating product / other: 
ODOR: None / Petroleum / Other (describe): 

t 

SAMPLE BOTTLES: 

Depth to water 
Cum. purge volume 
pH (S.U.) 
Cond'y (umholcm) 

(1 AKALYSIS 1 BOTTLES humber & t v ~ e )  
~ ~ V P H  (HC ranges onlv) I 3 - 40 m l ~ ~ h i a l s  

! 
\ 1 
4 

' , 

! ,  

u d ,  I 

~[EPH (HC ranges only) 
\ 

2 - 1 liter amber g&s jars 

i 

\ ,  " 

(IVOCs 8260 1 3 - 40 ml VOA vials"'~~ 
none II 
HCI to pH <2 11 

~~SVOCS 8270 1 2 - 1 liter amber glass iars, 1 none ' 11 
Il~esticides I 1 - 1 liter amber  lass iars '.x Inone 11 

NOTES AND OBSERVATIONS: 

cyanide 
metals (PP- 13 + barium) 

\ 

1 - 25% ml amber glass jar 
1 - 250 ml HDPE bottle 

-- - 
NaOH  top^ 2 12 

'-HNO3 to pH 5 2 



O'REILLY, TALBOT & OKUN ASSOCIATES, INC. 
ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS 

GROUNDWATER SAMPLING RECORD 

PROJECT: Historic Mill River PROJECT NO. : 285-03-01 

CITY/STATE: Northampton, M A  
SAMPLING PERSONNEL: 

SAMPLE DESIGNA TI0  
PURGE METHOD: BAIL 

WELL DATA n 
MEASURING POINT: Top o m  Curb box I Protective pipe I Other: 
Vertical distance from measuringpoint to ground szlrface: above I m d e  
WELL DIAMETER: 2 ' DEPTH TO WATER: ),.2 ;, TOTAL D E P ~ ~  .a 
STANDING WATER@): ONE VOL UME = (gal): 
CONDITION OF WELL: cked / standing water in annulus 1 other: 
RECHARGE RATE: Slo 

WA TER DATA ---.~ 

APPEARANCE: Clear 1 cloudy> silty I sheen / floating product I other: 
ODOR: None / ~etroleum; Other (describe): 

SAMPLE BOTTLES: 

ANALYSIS 
VPH (HC ranges only) 
EPH (HC ranges only) 
VOCs 8260 
SVOCs 8270 

NOTES AND OBSERVATIONS: 

pesticides 
cyanide 
metals (PP-13 + barium) 

BOTTLES (number & type) 
3 - 40 ml VOA vials 
2 - 1 liter amber glass jars 
3 - 40 ml VOA vials 
2 - 1 liter amber glass iars 

PRESERVATIVE (typetkamount) 
HC1 to pH 52 
none 
HC1 to pH 52  
none 

1 - 1 liter amber glass jars 
1 - 250 ml amber glass jar 
1 - 250 ml HDPE bottle 

none 
NaOH to pH > 12 
HN03 to pH < 2 



O'REILLY, TALBOT & OKUN ASSOCIATES, INC. 
ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULKANTS 

GROUNDWATER SAMPLING RECORD 

PROJECT: Historic Mill River PROJECT NO.: 285-03-01 
CITY/STATE: Northampton, MA 

SAMPLING PERSONNEL: \ - * 1- Chl,J,. j.rtko. PC f&\ , 

DATE: q \ \Z\L :> WEATHER: fioil.c\,4 c { j p -  4 f 'J 

', I 

SAMPLING SEQUENCE No. 1 
LTIC PUMP / OTHER 

TIC PUMP 1 OTHER 
+ 1O ' ' / WELL DATA 

- -2 /> 

AIEASUHNG POINT: Top of: PVC( curb b rotective pipe / Other: i 
u-- I < '  , 

Vertical distance from measuring point to ground surface: , above- e 
WELL DIAMETER: DEPTH TO WATER: \ 2 , J  3 TOTAL DEPTH: '/ 3 
STANDING WATER@): ONE VOL UME = (gal) : 
CONDITION OF WELL: ~ o o d i n ~  water in annulus / other: ,~( , , , , , \  

RECHARGE RATE: Slow / Moderate / Fast J 

WA TER DA TA 
APPEARANCE: Clear / cloudy een / floating product / other: 
ODOR: None / Petroleum / 

II  ANALYSIS BOTTLES (number & type) / PRESERVATIVE (type&amount) 11 

Time Q ' ~  

Depth to water 
Cum. purge volume 
pH (S.U.) 
Cond'y (umholcm) 

Temp ("C) 
Turbidity 
Dissolved O2 (mgll) 

Other/cornments: 

~[VPH (HC ranges only) 3 - 40 ml VOA vials I H C ~  to pH 52  11 

P 
3 1  6 

,- 

~ ~ E P H  (HC ranges only) 2 - 1 liter amber glass jars none 11 

SAMPLE BOTTLES: 

VOCs 8260 
SVOCs 8270 
pesticides 
cyanide - ___--..--. - 
metals (PP-13 + barium)-'\ 

, I  ! ' I 

i NOTES AND a~s -E~VATIONS:  '-.- ---- 4 

3 - 40 ml VOA vials 
2 - 1 liter amber glass jars 
1 - 1 liter amber glass jars 
1 - 250 ml amber glass jar 
1 - 250 ml HDPE bottle 

HC1 to pH 52 
none 
none 
NaOH to pH > 12 
HN03 to pH < 2 



PROJECT: 

0 'REIL L 1; TAL B O T & OK CAY ASS 0 CIA TES, IlYC. 
EVP7.R O.V!?WM L CE 0 TE Cfj-YICA L E\;GIVEERLYG COX$ CL TL4-YTS 

CITY /~TA  TE . I  ,. 
SA4!WLI!'c'G PERSOXlYEL. ' , 

f s 

6. r ,  - 
DATE 8 / / 2 / 0 >  YEATHER. L {,pL.d,/ I ,  i /. , - < .... 

/ 

S1ll,tfPLE DESIG!VATIOfV: 3 7 2 SA.ClPL IXG SEQ CrEArCE :Lo 2 
PURGE ltlETHOD BAILER I PERISTALTIC Pt'hfP i OTHER 
Sa4,t1PLE METHOD: BAILER 1 PERISTALTIC PUhP / OTKER 

FVELZ DA TA 
MEASURIVG POIXT: Top of Curb box I Protective pipe 1 Other: 
Vertical distance from to gro~lr!cl slrfa 
WELL DLAMETER: \ ( f i  DEPTH TO N 
S TA rVD IitTG PYA TER (ftj : L ,  4- O,VE YOL D:2/iE = (gal) : 
COIVDITIOIV OF WELL: e q u n l o c k e d  ! standing water in annulus 1 other , - , ~ ~ ~ i  
RECHARGE RATE: slow* Fas t  

w 
FVA TER DATA 

, SA_t_IPLE BOTTLES: 



0 'REILLY, TALBOT & OKLiiV ASSOCIATES, INC. 
ElVVIROfVV1ENTAL AND GEOTECHMICAL ENGINEERING CONSULTANTS 

GROUNDWATER SAIPIPLING RECORD 

PROJECT: Historic Mill kvei?" PROJECT NO.: 285-03-01 

CITY/STA TE: Northampton, M A  
SAMPLING PERSOfVNEL: T2nL &(itih ,,?L d (& b-K 9 

DATE: f \  \ z \~3  WEATHER: (A ,?,., d I .i la nilw,\ ;1 u",Jjs 

SAMPLE DESIGNA TION: fi '"+ --=. SAMPLING SEQUENCE No. _< - -~ 

PURGE METHOD: BAILER 1 @STALTIC P ~ P  I $HER 

\\ /i" ' 
WELL DATA 
IMEASURTNG POINT: Top o / Protective pipe / Other: 

Q 
Vertical distance from surface: 2 ' 5 I/? (above /below grade 

1 1  
WELL DIAMETER: DEPTHTO WATER:' 6.7- 7 T O T A L ~ T H :  jo . (T 

STANDING WA TERCft): ONE VOL UME = (gal): 
CONDITION OF FELL: water in annulus / other: , Q*, , 1 

RECHARGE RATE: \4 

, SAblPL E BOTTLES: 

ANALYSIS 
,VPH (HC ranges only) 
'EPEI (HC ranges only) 
NOCs 8260 

~&&\5 L & \ t h a )  Yb n:+/ - v F N  + 
NOTES AIC'D OBSERVATIONS: $ pb ,  

BOTTLES (number & type) 
3 - 40 ml VOA viaIs 
2 - 1 liter amber glass jars 
3 - 40 ml VOA vials 
2 - 1 liter amber glass jars 
a - 1 liter amber glass jars 
1 - 250 m l a - ~ 9 ~  
1 - 250 ml HDPE bottle 

,, - 

PRESERVATIVE (type&arnount) 
HCI to pH 5 2  
none 
HC1 to pH 5 2  
none 
none 
NaOH to pH _> 12 
HX03 to pH < 2 

SVOCs 8270 
pesticides 

\,cyanide 
metals (PP- 13 J- barium) 



0 'REIL L Y, TALB 0 T & OKULV ASSOCIA TES, LVC. 
ENVIRONMENTAL A J W  GE 0 TE CH:VICA L ENGINEERING CONSUL TA NTS 

GROUNDW,ATER S.-IiIPLING RECORD 
I 

PROJECT: Historic Mill River PROJECT NO.: 285-03-01 
CITY/STA TE: Northampton, M A  

SAikfPLING PERSONNEL: TpnL (!+f"y&\Lip~ 4 -(& bL>c c,, 
DA TE: \ IZ\G j WEATHER: 4 

SAMPLE DESIGNA TION: SAMPLING SEQUENCE No. 
PURGE METHOD: BAILER / PERISTALTIC PUMP / OTHER 
SAMPLE METHOD: BALER / PERISTALTIC PUMP / OTHER 

WELL DATA 1 ,  
MEASURIiVG POINT: Top urb box / Protective pipe 1 Other: 

' lunb" 

Vertical distance from measuringpoint to ground srirjkce: 1, M[ ( above 1 below grade 
WELL DIAMETER : 

I \ 
DEPTH TO WATER: (< 0 ; T O ~ ~ ~ P T H :  16 "; 

STANDING WATERC~~): 4' ONE VOL UME = (gag: 
CONDITION OF WELL: Good 1 unlocked / standing water in annulus / other: 
RECHARGE RATE: Slow / Moderate / Fast 

- - - - -  

WA TER DA TA 
APPEARANCE: Clear / clo 
ODOR None 1 Petroleum 

SA11fPL E BOTTLES: 

ANALYSIS 
VPH (HC ranges only) 
EPH (HC ranges only) 
VOCs 8260 
SVOCs 8270 
pesticides 
cyanide 
metals (PP-13 - barium) 
wWVK L+\\Y, ?D 9 IY L -  cTR~ 1 i p ~ y r  -+ do%- 4 I \ J ~  5 

NOTES AYD OBSERVATIONS: 
rc,\,\,fi,-4 ( ~ , \ t  k t  ,, % iJ \P dql,7:i -! {!yt1 1 n (.i 

T $ 

BOTTLES (number & type) 
3 - 40 ml VOA .L ials 
2 - 1 liter amber glass jars 
3 - 40 ml VOA vials 
2 - 1 liter amber glass jars 
1 - 1 lltsr amber glass j?d 
1 - 250 ml amber glass jar 
1 - 250 ml HDPE bottle 

PRESERVATIVE (type&amount) 
HC1 to pH 5 2  

none 
HC1 to pH 52 
none 
none 
NaOH to pH 2 12 
m-03 to p ~ 5 2  



WELL DA TA A P I ( '  

i"r/fEASURI!'L:G POIXT: Top of Curb box / Protective pips 1 Other: 
I 

Yerrical distance from menruringpoint io ground s ~ ~ f a c e  3, 2 above I below grade 
!YELL DI.14iE TER: ' DEPTH TO FP2 TER: L-I .lo 

A 
TOTAL DEPTH: -3 

\ \ 1s g.f PROJZCT NO x5-05- o i PROJECT: 

STAIVDIVG F V A T E R ~ ~ ) :  qkk OAYE VOLUME = (gal) : 

I '  

CI T Y/S TA TE A 6 T , ~  
S-4 -V?L I-YG PE,?SO.YAVE L C' kD 
Dl-1 TE IA /'3 ; b 3  V E A T H E R  +.,, q huvhrd G'J .> 

1 1 '* 

SArtlPL ILVG SEQ UE?lCE i\/b 
PUMP : OTHER 

, 
I 

C O ~ \ I ' D i T ~ O . V O F ~ E L  ) O p ~ r l  

RECHARGE RATE: 

een I floating product 1 other: , Q  3i . I i -  

SA4AtfPL E B 0 TTLES: 

.kY-AL\-S IS BOTTLES (number Sr type) 1 .PRESERT7ATI\.T (type&amount) il 



~ ' ~ e i l l ~ ,  Talbot & Okun +-+ 
[ A S S O C I A T E S ]  1 

293 Bridge Street, Suite 500 

Springfield, M A  0 1 1 0 3  

Tel 411 788 6222 

Fax 413 788 8830 

GROUNDWATER OR SURFACE WATER SAMPLING RECORD 

PROJECT: "g\\\\ 
f ) 

&,\,Lv/ PROJECT NO: 
LOCATION: r\J c-\i\c a 

PERSONNEL: $L 9 \cC WEATHER: \ \ nv ~'i ' 

FINISHING TIME: 1 1  

SAMPLE DESIGNATION: 1 1 4  - 5 SAMPLING SEQUENCE NO: 

SAMPLE LOCATION MAP ( W T C H ) :  
\. 5<fi&&,7h--- - 

/$ '&\s d i ( 4 - 5  jr*LeGw I h -  "\ t2-c L;,<'L=ffC, I Y - (  4 @ l , f - (  
, b ~ ~ p “ q ~  ,, 5ii?ad.-y -.A*-- 

SOURCE: GROUNDWATER ,& SURF E WATER OTHER 
SAMPLING METHOD: GRAB BAlLER .,&HER (describe) ,Lj L <Fir--- 

WELL DATA 
, *-*- 

MEASURING POINT: ( T O ~  of PVCI&~ BOX.. . ect): ' :; ;,c ,,- . :\ 
WELL DIAMETER: \" DEPTH OF WATER \. L; "7 WELL DEPTH: .fi 2 = 
STANDING WATER: (.>+ k, ' VOLUME OF WATER PURGED: 
CONDITION OF WELL: P\~L- hi.& c . L  *.-err, 

C O Y E N T S  : \",< ( -  c, 4L,L,w~2 C t ~ k  
0 \p-' > \>A 
4- ir 5q 

p d  h7-? 5 7d C,L\ WATER DATA 
S 

Cct\ 
,., 4'' - , ; 1 L,*-m, 

pi' 4.GL r*jbDd~. 17 (7- I I 

"7 ' 3  ,wJ'H: \ 4 SPECIFIC CONDUCTANCE: 

\? %t'" 
TEMPERATURE: SAMPLE DEPTH: 

4U.i 

NOTES AND OBSERVATIONS: 



0 'REILL Y, TALR OT & OKGh7 ASSOCIATES, I!yC. 
ENt.?R O?i.MElVTAL AlYD GE 0 TECizI1ViTCAL EIVGIXEEitLii;trG COlYS VL TA?ITS 

PROJECT: PROJZ CT NO ,a7'< - & i> L 1 

-> 
I 

SAMpI,E DESYGl\;la TION: 
POTGE METHOD BAILER I PEHSTALTIC PUMP I 
SAMPLE METHOD. BAILER I PB~ISTALTIC-PUMF - -_ _ ._. 

FELL. DATA ,.----, 
:/IEASURI;NC POIYT Top of & Curb box / Protective plpe / Othsr - 

i"'*q/ ,, 
hr tzca l  distance from mea~tlfzr.gpoint to grozlnd sti$ace abovl: / w a d e  

WELL DIAMETER 2 c' DEPTHTOFVATER 9 1 5 '  TOTALDEPTH ( 1  50 
STANDING PYA TER - 7,3 ONE YOL UkfE = (ga : 

COADITIOIV OF VELL /60-&.djinlocked +,,' -. / standmg water m annulus 1 other T>2,qcf cud, 
RECHARGE RATE Slow /'PJoderat&I Fast 

WATER DATA 
cloudy 1 silty I s h x n  / floating product / other 

ODOR None / Petroleum 1 Other (describe) 

SAl%fPLE 30 TTL ES: 

. - 
(,LC, 

L / . L l  

I -  

1. 

cis S; 
;i, 23, 

9fje 
r : ~ l  

..,* 

ANALYSIS 

' \ 15 

BOTTLES (number 8r type) 

, , " j , . I  

4 4.5 
4 ,  
F' 

iiq b 
1(11 24 

?RESPRVATlr;E ( t ~ e g i a m o u c t )  

775 
~ 4 , Z - l  

-- 

Tune 
Depth to water 

3 I- \ 7 ?<'l,I 

cr c%l 
415 

Cum purge volume 

f l 5  -k I 

1 
I 

"'4s ;! 
, 
I 

\ ,  

"-\?i. ' I  [-\& j ,/, (L]~{ , ,r,; p&\ 4 , \ 1 \ 1 !./ 

i L 

t 
' . \ xY'J ' 

JJ\Y Ir\:v~ I 
i 

\ 

p w s  U )  
Cond'y(urnho!cm) 

Temp ("C) 

Turb1d;ty 
D~ssolvedO~(rng/ l ) ,  

Other/coments 

h,l5 
7 5  

115. 

4 5: 
_).t> 

(J 
5 

b 1 ;,,,L,c, SY-/ 
I /&I? 

2'tci 
, , \ , q V  i w b  



O 'REILL Y ,  TALB O T 22 OKUN ASS0 CIA TES, 1";C- 

EN VIR D l E N T A L  AlW GE 0 TZ CHNICA L EAVG1~YEERIiziiziG CO\S^ VL TM KTS 

(I) ,- 
PROIE CT: It\\\\ h,\,( \ PROJECTNO /I/'; -.,-; - I 
CITY/STA TE , , 

sAIWLING PERSONNEL 
D A T 3  L \ \  ,b\L7 ~ ~ ~ T H E R  -h,-,,,,l I C~CI~ '  

-.. 
SArM?iE DESIGrW TIOl'i: i3b > SAIV~PLI~YG SEQUEAiAiCE No 5 
PURGE METHOD BAILER ! PERISTALTIC P U M ~  / OTHER 
SAMPLE h l g T H O D  BAILER PERISTALTIC PUb'JT 1 OTHER 

FELL. DATA &- 
?i%rASURI\:G POINT To&\?urb box Prorectlve pipe ! Othar 
T/ertzcal distance from mzarurzqg point to ground s ~ l f a c e  

WELLDIArMETER. DEPTH TO FYATER. 
STAXDING PYA TER ft) : /T ONE VOL UME = (ga : I 

COlVDITIO!V OF WELL 1 siandmng watsr m annulus / other hi . 
RECHARGE RATE 

WATER DATA 
product ! other I 

%&(' .i 

S-~IWPL E 30 TTL ES: 

A% J u i l ~ , ~ ~  
-k . ~ i " , d  

-- 
I 

I 

A 
r f i  
' ' 
i '  
\ 

L- 
i .  

PRESERVATIYE ( t~pe&amouz i )  AWALYSIS 

1\72 
iL14 7- 

L.. 
-I ,, 

7 . 7 s  
, 7-, i.j 

t /. c-' 
, J  - 

ii. 7% 

T lmnc 03 lic G: /,,,' 

3 OTTLES (numb er & type) 

l\ t-' 

, j ,  <<,:)'-, , j' i ~ .  i 
1 9  (\ j 

I 1 ' 1 \, 'Lt\ L\.& --, t 

I . I  

,.k\;,-:ii~- .- &A< 

i 
\ XI, <.* , ,i,, ,fj) ' ;-  , 

\ "  

j/.rl ,1,4l 7 Depth to water ti4 - 

j2: 
?-l- I 

1 ', /.I ,' Lb, 
j 
, j I 

NOTXS -ATD OBSERTATIOWS: 

-: 1 
I d  - 
-1,z-i 

,-7)-;5 

z --I 

, x' 

6 , i i L  

Cum purgevolume 
r 

p1-i (S u 
Cond'y(umho1cm) 

Tern;! ("C) 
T urbidlty 
Dissolved O2 (mgil) 

Other!coments 

-- 
, 

1 . b ~  
{:?+ 
\:I 
- 7 

w .( 2 

, \, 7 @ 

j~ 
7 , L W  
ILL/  c, 

7. L'\ 
I?  

(-4 

u & \  

I , ? < -  

1 .  TL 
" " 

i . % - ] l  
A " 

1 <[> 

< - 5  , ,2  J 

L) ,. '1 :, 



I 

O'Reilly, Talbot & Okun t-+ 
[ A S S O C I A T E S ]  1 

293 Br idge Street, Suite 500 

Springfield, M A  01103 

Tel 411  785 6222 

Fax 413 788 8830 

www.otocornpl~es.corn 

GROUNDWATER OR SUWACE WATER SAMPLING RECORD 
,f 

PROJECT: b\i[/ 
* ,  \ii$ '4 PROJECT NO: 

LOCATION: ~l i\i, i\ \ 
L WEATHER: C' c l  ' 

I 

.o 
FINISHING TIME: 

SAMPLE DESIGNATION: q j i a q .  - SAMPLING SEQUENCE NO: 9 
Irv I 

SAMPLE LOCATION MAP (SKETCH): 

SOURCE: GROUNDWATER SURFACE WATER OTHER 
SAMPLING METHOD: GRAB BAILER 'PTHER (describe) ,\, b b  ~ 4 )  

I I I 

WELL DATA 

MEASURING POINT: ( 
WELL DIAMETER: 

* .  
-1 ,7 C*' 

STANDING WATER: \.-> VOLUME OF WATER PURGED: 
CONDITION OF WELL: QLL' 
COMMENTS : 

WATER DATA 

APPEARANCE: (b 'CI /' 

ODOR: 5 \ \ n n,3hrxb 
- 

iLh-. 
PH: 0 SPECIFIC f OTFCTANCE: 
TEMPERATURE : 54% 1(-- L % ~ E  DEPTH: 

NOTES AND OBSERVATIONS: 
A i 

E . !  U\ . \  , ( .  ,, i ..,' : :  ! ? ( -  I ' "  
t' / 

r ! -.? , I 

I' 





0 ' B I L  I; Y, TALB O T & OK UiY ASS 0 CIA TES, 1hTc. 
E~VPTil O;VilME!VTAL AlYD CEO TECHlVICA L Ei\rGlLtTEER7NG COLhS IIX TANTS 

PROJECT: f i \ l \ \  (\&"/ 
CITY/STA TE 

SA!k?PLI!VG PERSONNEL : I (7,~ t \ ~  
DA TE V E A  THER . -\,u4,,~ ( V'C ' 

I - _c- 

SAlMPLE DESIGf'VX TIOlY: ,jJ- : SA,MPLING SEQ UENCE No - -, 
PURGE METHOD BAILER 1 PERISTALTIC-TUFF ( OTHER 
SAMPLE IWETHOD: BAILER  PERISTALTIC __ .- PM / OTHER 
'i-.----- - --- 

FELL DATA 
IdEASURIWG POINT: Top o f e ~ ~ u r b  box / Protective pipe 1 Other: c: 
Vertical distance from measuring poini to grozlnd sz@ace: q .  5 ' '  ~ - F 

WELL DIArME TE R: 
' t .  

DEPTH TO PP;A TER: i 3 . b i  -/ TOTAL DEPTH: / ~ c ,  
STA !VDING PVA TERO : ,,--. rr, 

OrVE VOL UME = (gal) : 
COA-DITIO!\I OF ?TELL . cked 1 standing water in annulus / other K \  ,kk 

RECHARGE RATE: Slo 

SA41VJPL E 3 O T TL ES: 

WATERDATA 
P F G !  A P P E A ~ % ~ M - . J ' /  clol~dy sd?y 1 shczn / floatmp product / other 

ODOR. None i Petroleum / 0 ther (describe) 
\ /' 

NOTES +&ID BBSERr/'XTlO?i§ 

I 

Tune 
Depth to wafer 
Cum purge volume 

PH(S IJ) 
Cond'y (urnho/cm) 

24 i 
I347 
)d 9 \ 
I ; G : Z -  
5 15 

j i-i 5 
F-4: 
I '  / t3:\ 

c . 3 2 -  
->c;i3 

f 
J d  1 

4 2.L 

I 

,- 
-. * / -> ,, zc7i; 

Temp ("C) ' i 7 . . (  I - 
Turbldlty 

Dissolved 0, (mgll) 

Other/coments 

, 71 14 t l 3  3~ 
,-' 

?+$..-I / \ <,'J 

3 idL 

/ -7 

!-($ 

G,Zq 

,ii; 4 

!! 

A L-T 



O'REILLY, TALBOT & OKUN ASSOCIATES, INC. 
ENWRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS 

GROUNDWATER SAMPLING RECORD 

PROJECT: Historic Mill River PROJECT NO. : 285-03-01 

CITY/STATE: Northampton, M A  
SAMPLING PERSONNEL: Val Watanabe 
DATE: 10/16/2003 WEATHER: sunny, 50's 

SAMPLE DESZGNA TION: SAMPLINGSEQUENCENO. 
PURGE METHOD: BAILER / P I ~ J  k a- 
SAMPLE METHOD: BAILER 1 

WELL DATA 
MEASURING POINT: Top o t  @I Curb box 1 Protective pipe / Other: 
Vertical distance from measuring point to ground surface: above / below grade 
WELL DIAMETER: 2" DEPTH TO WATER: TOTAL DEPTH: 
STANDING FVA TER fi) : ONE VOL UME = (gal): 
CONDITION OF WELL: @g unlocked 1 standing water in annulus 1 other: 
RECHARGE RATE: \slow / hioderate / Fast ,/' 

WATER DATA 
APPEARANCE: 

SAMPLE BOTTLES: / \ 

NOTES AND OBSERVATIONS: , .) 

, w-c-( j f ~  k = La :,m., :,, I ti , ) ,J?(LA,~C ( +  

' u  =v1* v ; l i ~  ,;.q2+ 



- 
,- -7? 

O 'REILL % TALB O T & OKUN ASSOCIA TES, INC. 

\ 4" 
: E N ~ ? R  OIYME NTA L AND GE 0 TECHNICAL EIVGINEERIfirG CONS UL TA NTS 

GROUNDWATER SAIXPLI%G RECORD 

f ROJE CT: 
3 
h\)!b< PROJECT NO 2 ~ 5  -03-,0\ 

WEATHER C j , ~ & ~ ~ ~ k  1 7 -hem 
I 

SAlMpL B DE SAMPLING SSQUENCE No. I 
PURGE METHOD. 
SAMPLE METHOD: 

FYELL DATA 7 
jdEASURING POINT: Top 4;-,-l:-YC L+.Cdii:b box i Protective pipz 1 0:har: <b 
Vertical distance from to ground sziface: 

WELL DIArME TE R: DEPTH TO KATER: # 5 57 u 
TOTAL DEPTH: 10. b 3 

STANDING WATERCTt): 3 . - ONE YO L UME = (ga l) : 
CONDITIOlV OF WELL:<Good 1 uhloc standing watar in annulus 1 other: )i,r& d 
RECHARGERATE: Slo6.~/-M6d6&t@ 

L 

SAlPlPL E BO TTZES: I 

1 BOTTLES (number & type) PRFSERY.1TTYE (tlpc&amoun:) 

) - fljGbcr\L $ U O ~  
l l 6 b  

;A doq 
I I ! '  



O'REILLY, W L B O T  & OIUNASSOCIATBS, INc 

\ 
ENP'IR QIYMENTAL AlYD GED TECHNICAL ENGIiYEEHNG CONSUL T A N S  

GROWVDWATER SAblPLI?"\TG =CORD 
n 

f ROJECT: PROJECT NO 

CITY/STA TE u(ho 
SAlVPLING PERSONNEL 

\ O \ ~ ~ ~ O  5 WEATHER 0 3 ( S-&,cfi hb DATE w . -- T 
A 

SALVPLB DESIGlYA TIOfY: , x 3 - ~ ~ 3 T m R ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ o  
PURGE METHOD BAILER /+PERISTALTIC PUMP 1 0 HER 
SAMPLE METHOD BAIY'R 1 PERISTALTIC P U W  

Ft'ELL. DATA 
MEASURING POINT pipe / Other 
Vertrcal dzsiance from a'oove / below grade 

WELLDIAMETER 3 , DEPTHTOFYATER 5 ~ 4 9  TOTAL DEPTH. / 7,  &*L 
STAlVDING WA T E R f q  : ONE YO L UME = (gal) : 
CONDITION OF WELL - water m annulus 1 other 
RECHARGE RATE 

- .-.- 

PLE BOTTLbS: t 

NOTES &ID OBSERYATIONS: 

- 

ANALYSIS BOTTLES (number 8r type) BRFSERViiTIW (type&amount) 1 
I / \  \ . . I 

I 



O 'REILL Y, TALB O T & OKUN ASS O CIA TES, I"JC. 

\ 
ENt?R OXME-ErJTA L AND GEE TECHLYICAL ENGIlVEERING CON5' UI TANTS 

GROUNDWATER SM32LfP.TG F S C O m  

PROJECT NO 

\ 

WEATHER w . ,* A> 5 a n d  j nr> U S  \C?/ . . \ 4 
L. . ,- 

SA!WPL;f? DESIGIVA 
PURGE METHOD 
SAMPLE METHOD 

FELL DATA c--- 
IU(EASLIRLVG POINT Top PVC I CA box 1 Protcct~vz pips 1 Other - --. 

Vertical disiance from measun oznt to grozind s~lqfacacr 
r - . 

abovs I k @ w  grade 

VXLLDIAIMETER D E P T H T O F Y A T E R \ \ , ~ <  TOTAL DEPTH. - i ~ * ~ 3  - 

STANDING WA TER Kt). ONE YOL UME = (gao : 

water m annulus 1 other CONDITION OF 
RECHARGERATE S 

WATER DATA /'- 
I sheen l floatlng product / other 

, *  * 

ODOR None 1 Ra 1 

Tune i \W \\ 4 \ \w \ I+ 1\55 1 2  no5 
5 \\-(Po 1 I l c p 6  11. b 6  lhb( 

Cum purge volume 7 - I- - 



O 'REILL Y, TALB 0 T & UKU!Piv ASS O CIA TES, lNC. 
EN VIR ONMENTAL AND GE 0 TECIINICA L EPt7GINEERIilrG CONS UL TANTS 

GROUNDWATER S ? u . T ? L ~ G  Rl3COR.E 

PROJECT: A\\\, PROJECTNO s - b \ - ~ \  
CITY/STA TE 
SArMPLING PER oMvEL Q((  
DATE. \dZ\\03 n,n " 

SAMPLING SEQUENCE No. 4- 
WELL DATA 
fdEASURIiVG POINT Top of PVC 
Ve,-tzca1 dzstonce from rneasurrnv porn 
WELL DI-4iMETER DEPTH TO RATER 137 TOTA 
STANDING WA TERfO. OIVE VOLUME = (gal). 

I standlng water m annulus I other 

WATER DATA 
/ floatlng product / other 

Tune 210 1% 2- 22s 2.w 
Depth to water \%,I pa 1'3.3 13.7 - 

- - 
17 14.29 42% 



O 'REILL Y ,  TALB 0 T P; OKUN A35'cSOClA TES, LYC. 
ENP'IR OIYMENTAL AI?Y'D CE 0 TECHlVICA L ENGIlYEERING C O W  UL TANTS 

SAMPLLVC SEQUE.VCE Aro 5 
SAMPLE METHOD BAI 

FELL DATA \ 
IdEASURI.?JG POINT: Top of 
Vertical distance from measuring poini 
WELL DI4METER: \," 

STANDING PYA TERfO : ONE VOL UME = (gal) : 



O 'KEIL L Y, TALB O T & OKUlY ASS0 CIA TES, IiVC. 
ENVlR ONMENTAL AND GEO TECHNICAL ENGIiVEENNG COA'SUL TANTS 

PROJECT: PROJECT NO . 

CITY/STA TE 

~Al l lpLfNG PERSON- EL 
DA TE p\2,1?3 yc. VEATHER &- v 

S A M ~ L E  DESJGl'V'A TIOfV: SAMPLING SEQUENCE No (D 
PURGE METHOD BAILER I@ERISTAL'~IC PUMP / O ~ H E R  

-- 

SAMPLE METHOD BAILE / PERISTALTIC PU?&PS OTHER < 4 - ,- 
FYELE DATA 

erb box 1 Protcct~ve pipe 1 Other I'LEASURING POINT Top or 
Vertical distance from measurzngpoznt to ground suface L" abovs /-ads 
TELL DIAlME TER ' DEPTH TO PYA TER ta. ZQ TOTAL DEPTH. ,fi,m 
STArVDING WA TER ft) : ONE YO L UME = (ga l) : 
COhrDIT1ON OF VELL ed 1 standlng water m annulus 1 other 
RECHARGERATE Sl 

WATER DATA A 

SAMPLE BOTTLES: b 



GROUNDWATER S.4MPLIYTG PSCOTt13, 

PROJECT: -\[if " PROJECT NO 
% 

SArMPLING PERSO NEL 
DA TE 

SAMPZE BOTTLES: 

SAMPLING SEQUENCE No 
PURGE METH ERIS~ALTIC PUMP OTHER 
SAMPLE METHOD. BAILER 1 PERISTALTIC P U W  1 OTHER 

FELL DATA 
, 4  P O T  Top o f G I  Curb box 1 Protectir; pipc i Other - 
Yertzcal dzstance from measurzng poznt to ground s t i face  @oove) below grade 

WELL DIAMETER: $- DEPTHTOWATER zj,33 T O T A L ~ P T K .  1 0 . 7  
STANDING WA TER fQ : ~b ONE YO L UME =*'(gal) : 
CONDITIOIV OF ood 1 unlocked 1 standing water m annulus I other " P"f 

RECHARGE Moderate / Fast 

WATEfZ DATA 

Tune 
Depth to water 
Cum purge volume 

?H!S U) 

NOTES &ID OBSERVATIONS: 

i 

I 

Cond'y (umho/cm) 

Temp i0Cj 
TurSidlty 

Dissolved O2 (mgll) 

1 - 5  

AVALYSIS BOTTLES (numb e r  8r type) / PRESERVATIVE (type&amount) 
I I 



O'REILL Y ,  TALB Q T & OKUiV ASSOCIA TES, INC. 
ELVV~Z  OIVME-WTAL A X 3  GE 0 TECENICA L Eh-GiiVEEPJiYG C O M  UL TANTS 

G X O U ~ W A T E R  S?IMPLII*.TG RECORE 

PROJECT: PROJECT NO . 
CITY/S?14 TE 
SA~MPLING  PERSONNEL^ 
DATE 44\b3 WEATHER CkynU % S 

I J  

SArWPLE DESYGlYA- jh d- SA MPL IP?G SEQ UENCE No. 
PURGE METHOD&MLER&%~STALTIC PUMP i OTHER 
SAMPLE METHOD: BAILER / PERISTALTIC f Urn / OTHER 

FELL DATA 

SA.!MPLE BOTTLES: 

MEASURING POINT Top of PVC 1 Curb box 1 Protectwe pipe / Other 
Yertlcal dzstance from measurrngpornt to ground s t i f i c e  above 1 below grade 
FELL DIAMETER DEPTH TO FYATER. i / ' 1  z TOTAL DEPTH- --/ ? 
STArVDING WA T E R N  : OrVE YO L UME = (gal) : 
CONDITIOrV OF WELL. water in annulus 1 other 
RECHARGERATE Slo 

FATE3 DATA 
APPEAIDdNCE C!ex / cl 
ODOR None / Petroleum 

Tune 
Depth to water 
Cum purge volume 

?H(S U) 
Cond'y (uds/cm) 

I 

) . . I  c $ @/ LC- J (, fb,L " 1: -1:s 2! 1 7 -  --w I I 

I 

Tern? i°Cj 

Dlss olved O2 (mgll) i 

k Otherlcomments t 

PRESZRVATIYE (typ e05amount) ANALYSIS BOTTLES (number & type) 



O1aE1LLY, TALBOT $i OKUNASSOClATES, IlYC. 
EhrP7.R 0;"JMENTAL AND GE O?1ECHNI@Ar ENGIIVEERWG CO-N'S UL TANTS 

GROUNDWATER SAMPLING RECOX13, 

PBOJECT: PROJECT NO.: 
CITY/STA TE 
SArMPLIiVG PERSONNEL 
DA TE 3 WEATHER urn/ M" 

- .  1 1 - -  

4b) SAMPLING SE Q UENCE No. 3 
PURGE METHOD: ElUSTALTIC PUMP 1 OTHER 
SAMPLE METHOD ENSTALTIC PUMP / OTHER 

FELL DATA 
MEASURING POINT: Top 0 urb box / Protective pipe / Other: 
Vertical distance from groz~nd stiijfbce: above / below grade 
WELL DIAMETER: DEPTH TO FYATER: 12: 7 TOTAL D E P T K  18.6 
STAiVDIiVG V A  TERfO : - [o' ONE YO L UME = (ga L) : 
CONDITION OF WELL: / standing water in anmlus / other. 
RECHARGE RATE: 

WATER DATA 
APPEAIDJI\JCZ. C!ex I' sl 

Depth to water 
Cum purge volume 

Turbidity 

Otherlcomments~ 

SAMPZE BOTTLES: 

NOTES AND OBSERVATIONS: 

I 
BOTTLES (number & type) ANALYSIS 

' PmSERVL4TIm (type&amount) 



O'REILLY, TALBOT & OKUN ASSOCIATES, INC. 
ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS 

GROUNDWATER SAMPLING RECORD 

PR 0 JE CT: PROJECT NO.: a-5 -0 3- 0 ( 
CITY/STA TE: 

DATE: 

SAMPLE DESIGNATION: 2wq - . SAMPLING SEQUENCE NO. / 
PURGE METHOD: BAILER / P E ~ T I ~ I  OTHER -49- 

SAMPLE BOTTLES: 

SAMPLE METHOD: BAILER RISTALTIC P- / OTHER 

WELL DATA 
MEASURlNG POINT. Top o f @ '  Curb box / Protective pipe / Other:? - 
Vertical distance from measuringpoint to ground surface: -3 (rnU) I 

cab- / below grade 
WELL DIAMETER: DEPTH TO WATER: 4,b 2 TOTAL DEPTH: 16 ,m 
STANDING WA TER ft) : ONE VOL UME = (gal) : 
CONDITION OF locked 1 standing water in annulus / other: 
RECHARGE R4 

WATER DATA 
: Clear 1 cloudy silt / sheen 1 floating product / other: &b 
Petroleum / Other 9 describe): 0 0 

NOTES AND OBSERVATIONS: 

'Time 
Depth to water 
Cum. purge volume 
pH (S.U.) 
Cond'y (umholcm) 

Temp ('C) 
Turbidity 
Dissolved O2 (mgll) 

Other/comments: 

~h 15 
4.0 2 

7 ~ ‘ i  
367 

b13  
6 3 4  

%, 3 0  

I& 
4-05 

b& 
493 

:$ 
7., &I 

! 676 
t\ ,157.- 

7,hcl 
411 
6 ,7 
3'3 9 

2- tb 

16% 
Y,65 

619.3 
'473 

7 8 6  

27\ 9 
7.b I 



O'REILLY, TALBOT & OKUNASSOCIATES, INC. 
ENVIRONMENTAL AND GEOTECHNICAL ENGINEERING CONSULTANTS 

PROJECT: 

GROUNDWATER SAMPLING =CORD 

&@f PROJECTNO.: m-03-6 ./ 
CITY/STA TE: 0 

SAMPLING PERSONNEL: (x 
DATE: z\s WEATHER: Ci)c YO-5 

NOTES AND OBSERVATIONS: 

SAMPLE DESIGNATION: SAMPLING SEQUENCE No. 
PURGE METHOD: BAILER / P 4P- 
SAMPLE METHOD: BALER / 

WELL DATA 
MEASURING POINT: Top o box / Protective pipe 1 Other: 
Vertical distance from * Z  " (W dd above /t@ow%ade 
WELL DIAMETER: 2 " DEPTHTOWATER: j1,32 TOTAL D E P T H ~ ?  
STANDING WATER (j5Q: ONE VOL UME = (gal) : 
CONDITION OF WELL: water in annulus / other: 
RECHARGE RATE: 

/ sheen / floating product / other: . 
ODOR: None / ~ b % b \ \  

Time 
Depth to water , 11,32 , I , 11,3'I , 1\*3: , 

SAMPLE BOTTLES: 

12% \236 \a0 )45 



O'REILLY, TALBOT & OKUN ASSOCIATES, INC. 
ENVIRONMENTAL AND GEO TE CHNICAL ENGINEERING CONSULTANTS 

GROUNDWATER SAMPLING RECORD 

PROJECT: PROJECTNO.: 2 5  -03-6 1 
CITY/STA TE: Nho .no 
SAMPLING PERSONNEL: 

DA T ' :  \L\ l\\g)b3 WEATHER: 465 

SAMPLE DESIGNATION: L_(U~-= \  SAMPLING SEQUENCE No. 3 
PURGE METHOD: BAILER I PE~~~~STALTIC PUMP 1 O T ~ E R  44- 
SAMPLE METHOD: BAILER / P 

WELL DATA 
MEASURING POINT: Top urb box / Protective pipe / Other: 
Vertical distance from ground surface: -2' ' above 1 c m a d e  
WELL DIAMETER: 3" DEPTH TO WATER: 1I1o3 TOTAL  DEPTH^^, 7 
STANDING WA TER ONE VOLUME = (gal): 

ed / standing water in annulus / other: 

WA TER DA TA 
APPEARANCE: Clear / 
ODOR: None / Petroleu 

SAMPLE BOTTLES: 

NOTES AND OBSERVATIONS: 

dl& % w ua5 

ANALYSIS BOTTLES (number & type) PRESERVATIVE (type&amount) 



APPENDIX F 
HUNTLEY ASSOCIATES SURVEY PLANS 

(TOO LARGE TO SCAN) 


